APPENDIX A

DETAILED SPECIFIC USE SITES
SODIUM AND CALCIUM HYPOCHLORITES
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U e AQUATIC NON-FOOD INDUS
POULTRY DRINKING WATER,; . ... . .. TINDOOR FOOD
SWIMMING POOL WATER ) _AQUATIC NON-FOOD RESID.
SPAS AND HOT TUBS-OUTDOOR .AQUATIC NON-FOOD RESID.
ANIMAL/HUMAN DRINKING WATER AND SURFACES ~ INDOOR FOOD
AIR WASHER WATER =~ - . AQUATIC NON-FOOD INDUS.
COOLING TOWER WATER R - AQUATIC NON-FOOD INDUS.
EVAPORATIVE CONDE. AQUATIC NON-FOOD INDUS.,
PONDS~ORNAMENTAL AQUATIC NON-FOOD RESID.

SEWAGE SYSTEMS/WASTE WA D INDUS.
HEAT EXCHANGER/IND [AL PR ING H20 : N-FOOD INDUS.
WHIRLPOOL BATH WATER ' , AQUATIC NON- -FOOD RESID.
RESERVOIRS R o .. AQUATIC FOOD CROP
BOATS AND SHIPS =~~~ AQUATIC NON-FOOD OUTDOOR
ARTIFICAL SAND BEA “”]f”,“,;“ﬂ; ... ... AQUATIC NON-FOOD RES
RECREATIONAL VEHICLES ... INDOOR NON-FOOD

FOOD PROCESSING EQUIP. = R 'FOOD

FOOD PROCESSING P SES NON-FOOD

BAKERY PROCESSING” FOOD

BAKERY PROCESSING P] g . NON-FOOD
BOTTLING PROCESSING EQUIP. . FOOD
BOTTLING PREMISE: NON-FOOD
BREWERY pnocnssrnd _EQUIP FOOD

¥REWERY PREMISES X NON-FOOD

DOOR FOOD
OR NON-FOOD
R FOBE
TGO
FOOD
NON-FOOD
OR FOOD
OR NON-FOOD -
OR FOOD
R NON-FOOD
'R FOOD
. NON-FOOD
- FOBD
. NON-FOOD

CANNERY PROCESSING EQUIP, =~
CANNERY PROCESSING ES

ICE CREAM PRO
BUTTER PROCESSING’

MILK PROCESSING pﬁﬁu: ES
CHEESE AGING”ROOMSWN

poULTRY’PRocﬁs
POULTRY'PRCCESSIQ‘V“
WINERY EQUIB.
WINERY PREMISES

EGG BREAKING EQUI
BEVERAGE PROCESE

FISH PROCESSING EQUIP.

EATING ESTAB./EQUIP.

EATING ESTAB. NO '
ERE AL P

. RESIDENTIAL OUTDO0R  
. INDOOR RESIDENTIAL
... INDOOR NON-FOOD

. INDOOR RESIDENTIAL
) IDENTIAL
_INDOOR NON-FOOD
- INDOOR NON-FOOD
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ENVIRONMENTAL INANIMATE HARD SURFACES ~ INDOOR MEDICAL
" - . INDOOR RESIDENTIAL

HEMODIALYSIS MACHINES o INDOOR MEDICAI,
HOSPITAL PREMISES ... INDOOR MEDICAL J
FURNITURE-OUTDOOR . S . RESIDENTIAL OUTDOOR
ROOFS u , - RESIDENTIAL OUTDOOR
SHOWER CURTAIN SURFACES -
TILE-CERAMIC/TILE SURFACES = .
SURFACES~PAINTED OR UNPAINTED/FINSD WOOD

] .

| . RESIDENTIAL OUTDOOR
HARD NONPOROUS SURFACE INDOOR NON-FOOD

" INDOOR MEDICAL

" | . _INDOOR FOOD |
ASPHALT ROOFS/ROOFS-WOOD | _ RESIDENTIAL OUTDOOR |
AUTO TOPS ... .. ... . RESIDENTIAL OUTDOOR =~
WALL SURFACES/WALL-BRICK B R NON-FOOD

~ RESIDENTIAL OUTDOOR

ASBESTOS ROOFS/SHINGLES =~ RESIDENTIAL OUTDOOR

USE GROUP SUMMARY: TERRES"
TERRESTRIAL NON-POOD CROP,
OUTDOOR, AQUATIC NON=-F(
RESIDENTIAL OUTDO
INDOOR RESIDENTI;
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SODIUM HYPOCHLORITE  (14703)
SITES (APPLICATION TYPES-IF GIVEN) = USE GROUPS

CITRUS-INC. GRAPEFRUIT, ORANGES, LEMONS = TERRESTRIAL FOOD CROP
... . . TERRESTRIAL FEED CROP
APPLES - TERRESTRIAL
d | ) | | B TERRESTRIAL FEED CROD
PEARS | | TERRESTRIAL FOOD CROP
QUINCES ... ... TERRESTRIAL FOOD CR
STONE FRUITS - - TERRESTRIAL FOOD CROP
CHERRIES | | -~ TERRESTRIAL FOOD ,
NECTARINES - - . TERRESTRIAL FooD CROP
PEACHES o ... .. TERRESTRIAL FOOD CR
PLUMS/PRUNES o ; - - TERRESTRIAL FOOD |
MELONS | TERRESTRIAL FOOD CROP
CUCUMBERS ot e .. TERRESTRIAL FOOD CR
PEPPERS | TERRESTRIAL. ' ERO
PINENTOS e FO0D CROP
PECANS (POSTHARVEST 1 3:
TOMATOES (POSTHARVEST =STRI g e
CROP M . TERRESTRIAL FEED CROP
BRUSSEL SPROUTS | TERRESTRIAL FOOD CROP
CABBAGE Sy . ... ... . .. TERRESTRIAL FOO
CAULIFLOWER , . TERRESTRIAL FOO
ARTICHOKES N TERRESTRIAL ROP
LETTUCE B TERRESTRIAL FOOD CROS
CARROTS TERRESTRIAL FO( |
POTATOES | | | . TERRESTRIAL FOOD CROP
RADISHES : - TERRESTRIAL FOOD CROP
SWEET POTATOES ﬁ | ‘ TERRESTRIAL FOOD CROP
ASPARAGUS , ; ; ... TERRESTRIAL FOOD CROP
MUSHROOMS - R . TERRESTRIAL FOOD CROP
MUSHROOMS j - . _GREENHOUSE FOOD CROP
ONIONS o | .. TERRESTRIAL FOOD CROD
CELERY . ... . TERRESTRIAL FOOD CROP
PEPPERS (SEEDTRT) TERRESTRIAL FOOD CROP
ROSES-CUTTINGS | - | TERRESTRIAL NON-FOOD C.
SUGAR-RAW ‘ e
LIVESTOCK PENS/STALLS/FEEDING/WATER ‘EQUIP.
FISH (MEAT) -
POULTRY PREMISES/FEEDINC
POULTRY (ANIMAL TREATMENT o
ANIMAL TRANSPORTATION VEHICLES/EQUIPME
ANIMAL TRANSPORTATION VE
WOOD SIDING (NONSOIL CONT
SUGARCANE JUICE
BUTTER PROCESSING EQUIPMENT

" INDOOR

SEWAGE EFFLUENT WATER " AQUATIC NONFOOD INDUS
- 004743
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ANIMAL CAGES/LIVING QTRS/FEEDING/WATERING  INDOOR NON-FooD =~
’ " INDOOR FOOD

" N .. INDOOR RESIDENTIAL
PET SLEEPING QUARTERS o _ INDOOR NON-FOOD
COMMERCIAL EGG TRT

/UTENSILS ~  INDOOR F N
FARM/AGRICULTURAL'EQUIP ,/BARN ~_  INDOOR FOOD
- BEEKEEPING EQUIP. oo oooeowo ... . INDOOR FOOD
FISH HANDLING EQUIP-“f‘H o ... AQUATIC FOOD CROP
FISH POND EQUIP. =~ AQUATIC FOOD CROP
BATH MATS | _INDOOR RESIDENTIAL
'HOUSEHOLD CONTENTS/PREMMSE“” | ) OQR,RESIDENTIKL -
SICKROOM EQUIP. /PazuxsnsyerNSILs“"‘f“ .. INDOOR MET e
SIDING/WOOD SIDING RESIDENTIAL OUTDOOR
FISH HATCHERIES/PONDS " ' AQqUATIC FOOD CROP
MARINE LOBSTER/OYSTER PONDS. ' AQUATIC FOOD CROP
BOTTLE WASHER WATER o
BREWERY PASTEURIZER WATER
EGG/FOOD PROCESSING WATER
MEAT/POULTRY/FRUIT/VEGETABLE P:
INDUSTRIAL PULP AND P
SWIMMING POOL WATER =~

ICIAL AQUATIC NON-FOOD st.f““

' N P ““ ;Hw, ...AQUATIC NON-FOOD RES. =
HUMAN DRINKING WATER =~ 0D

ANIMAL DRINKING WATER
COOLING TOWER/EVAPORATIVE CONDE!

IRRIGATION SUPPLY™

DISHWASHING MACHINE §
INDUSTRIAL PROCESSIN
IMMERSION ULTRASONIC TANK WATER ] D -
WHIRLPOOL BATH WATER ”fwff' o  AQUATIC NON-FOOD RES.
PONDS | ' | AQUATIC NON-FOOD OUTD.
RESERVOIRS ‘ B ~ AQUATIC FOOD CROP |

BOAT BOTTOMS/SHIP HULLS @ " AQUATIC NON-FOOD | INDUS;“
TRUCKS R

FOOD PROCESSING EQUIP.

BOTTLES/BOTTLING PLANT
BREWERY PROCESS PLANT EQ
BREWERY PREMISES

CANNERY PROCESS PLANT PREMISES/EQUIP
MILK TRANSPORT. vzn:e:m/ ROCESS PLANT
CHEESE PROCESSING EQUIP.

- FRUIT PROCESSING EQUIP.
VEGETABLE PROCESSING PLANTS
MEAT PACKING EQUIP./PROCES:
POULTRY PROCESSING EQUIP./PLANT PREMISES
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WINERY PROCESSING EQUIP
EGG PROCESSING PLANT/E(
BEVERAGE PROCESSING E
FISH PROCESSING PLANT
EATING ESTABLISHMEﬁ“

/PROCESS PLANT = INI

HOSPITAL INSTRUMENTS/STAINLESS STEEL INTRUM
HOSPITAL PREMISES/LAB TES B
'VETERINARY HOSPITA
HEMODIALYSIS MACHINES/ ITAL MATERTALS AL
BEDPANS R  INDOOR MEDICAL '
FLOOR MATS/FLOORS . . INDOOR RESIDENTIAL
INDUSTRIAL PREMISES/EQUIP. R_NON-FOOD
LOCKER/SHOWER ROOM PREMISES i

STORES ‘ ,

, b 'FOOD
. Mm‘”_SMHWW“INQQQBWNQNfFOOD
BEDDING -HUMAN/SHOWER CURTAINS =~~~ INDOOR RESIDENTTAL
LAUNDRY/EQUIP. ... INDOOR RESIDENTTAL
DIAPERS/DIAPER PAILS ' INDOOR RESIDENTIAL
i ;ggQORjNON FOOD

BATHROOM PREMISES/SHOWER STALLS/TOTLETS
URINALS
CUSPIDORS 3
GARBAGE STORAGE PREM ¢ /CANS i
ENVIRONMENTAL INANIMATE HARD SURFACES OOR MEDICAL

" . JWW’MJWQW,INDOOR RBSIDENTIAL o
AIR TREATMENT-FOOD PROCESS PLANT " "INDOOR FOOD

SuReaces AN oo INDOCR FOOD
, INDOOR FOOD

BATHHOUSE SURFACES,/SHOWER St £ ES]
HARD NONPOROUS SURFACES/HD POROUS SURFACES ~INDOOR NON=
INDOOR FOOD

" o ... ...... INDOOR MEDICAL
ROOFS (ASPHALT AND WOOD) = SR . S
WOOD sURFAczs-SEASONED/UNPAINTED o o '
FABRIC SURFACES ' , o o A_INDOOR RESIDENTIAL
HUMAN CLOTHING = “; o . INDOOR RESIDENTIAL
LAUNDRY (HOSPITAL) ... . INDOOR MEDICAL
LAUNDRY (COIN-OPERATED " 'INDOOR RESIDENTIAL
LAUNDRY (HOUSEHOLD) | ‘”i”wg[;;;fhﬁ(“Jm.jINDcoR RESIDENTIAL
FUNITURE (OUTDOOR) ~~ ~  -RESIDENTIAL OUTDOOR
STOVE SURFACES ' ' INDOOR RESIDENTIAL

RESIDENTTIAL, RBBI
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APPENDIX B
Generic Data Requirements for Reregistration
of Sodium or Calcium Hypochlqritc,;gq;bitiucitatibns

Supporting Reregistration
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APPENDIX B

GENERIC DATA REQUIREMENTS FOR REREGISTRATION OF 80DIUM HYPOCHLORITE
' AND DATA CITATIONS SUPPORTING REREGISTRATION

‘GUIDELINE : TITLE OF USE BIBLIOGRAPHIC

CITATION S8TUDY PATTERNS CITATION
Product Chemistry
61-1 Product Identity ABCDEFGKLMNO 00007588
*61-2a Begin. Mat. and MFG Process ABCDEFGKLMNO 00007588, 00007226, 00007269,
' 00025213
*61-2b Discussion of Impurities ABCDEFGKLMNO 00005226, 00007588
62-1  Preliminary Analysis ABCDEFGKLMNO ;00001227, 00067271, 00007588,
= 05011175
: 63-2 Color ABCDEFGKLMNO 00007226
: §§ 63-3 Physical State ABCDEFGKLMNO 00007226
;g 63-4 odor ABCDEFGKLMNO 00007226
-~ 63-7 Density ABCDEFGKLMNO 00007226
“ §3-12  pH ABCDEFGKLMNO 00007226
63-13 Stability ABCDEFGKLMNO oobo7226

* These guideline numbers were previously 61-2 and 61-3, respectively.
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GENERIC DATA REQUIREMENTS FOR REREGISTRATION OF SODIUM HYPOCHLORITE

APPENDIX B

AND DATA CITATIONS SUPPORTING REREGISTRATION

000019313,

GUIDELINE TITLE OF USE BIBLIOGRAPHIC
CITATION 8TUDY PATTERNS CITATION
Ecologjcal Effects:
71-1a Acute avian oral - Quail ABCDEFGKL&NO 00007276, 00007403
71-2a Acute avian dietary - Quail ABCDEFGKLMNO 00007275, 00007405
71-2b Acute avian dietéry - Duck ABCDEK 00007278,‘00007404
72-1a Fish tox - Bluegill ABCDEFK 00008190,:00007401, 40911802
72-1c Fish tox - Rainbbwhtrout ABCDEFGKLMNO 060081§1,700b074ob, 40911802
72-2a Invertebrate tox ABCDEFGKLMNO 00007279, 00007402,
' 40911802
72-3a Estu/Mari Tox Fish ABCDEFK 40§IIBOZ
72-3b Estu/Mari Tox Mollusk ABCDEFK 40911802
72—30‘ Estu/Hari Tox Shrimp | ABCDEFK 40911802
72-¢ai Early Life Stage Fish ABCDEFK{ 40911802
7z-§b Life Cycle Invertebrate ABCDEFK 40911802
72-5 Life Cycle Fish , ABCDEFK{ 40911802
72~7 Field Testing - Aquatic Org ABCDEFK 40911802
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APPENDIX B

GENERIC DATA RBQbIRBHBNTB FOR REREGISTRATION OF SODIUM HYPOCHLORITE
AND DATA CITATIONS S8UPPORTING REREGISTRATION

GUIDELINE TITLE OF UBE BIBLIOGRAPHIC
" CITATION 8TUDY PATTERNS CITATION
Toxlcology
81-1 Acute oral tox - rat ABCDEFGKLMNO 00007540, 00020072, 00007397,

00007285, 00007274, 00007399,
00007374, 00007369

81-2 Acute dermal tox -~ rabbit ABCDEFGKIMNO 00007374, 00007369,00007285,
: 00007277, 00007398, 00020072,

00007540 e
81-4 Primary eye irritation - rabbit ABCDEFGKLMNO 00007374, 00007369, 00007274,

00008204, 00008206, 00007221,
00020072, 00007540 . :
81-5 Primary dermal irritation - rabbit ABCDEFGKLMNO 00007374, 00007369, 00007274,

00008203, 00008205, 00007221,
00020072, 00007540 '

612300
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APPENDIX B

GENERIC DATA REQUIREMENTS FOR REREGISTRATION OF 80DIUM HYPOCHLORITE
AND DATA CITATIONS SUPPORTING REREGISTRATION

GUIDELINE TITLE OF UBE BIBLIOGRAPHIC
‘CITATION 8TUDY PATTERNS CITATION
Environmental Fate;
161-1 Hydrolysis ABCDEFGK 40911802
161-2 Photodegradation ~ water ABCDEFGK 05011199
1162 -3 Anaerobic aquatic metab ABCDEFG 40911802
1’62-4 | Aerobic aquatic metab DEFG 40911802, 05021388
164 -2 Aquatic field dissipation DEFG 4091 1802
165-3 Accumulation-irrig crop DEF 40911802

@

@

jd

-1

8

o
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APPENDIX B

'GENERIC DATA REQUIREMENTS FOR REREGISTRATION OF CALCIUM HYPOCHLORITE
AND DATA CITATIONS SUPPORTING REREGISTRATION

GUIDELINE TITLE OF usE BIBLIOGRAPHIC
CITATION | S8TUDY PATTERNS CITATION
Product cChemistry
61-1 Product Identity ABCDEFGKLMNO 00007498
*61-2a Begin. Mat. and MFG Process ABCDEFGKLMNO 00007498, 05014892, 05012141
*61-2b Discussion of Impurities ABCDEFéKLHNO 4@929401 |
62-1 Preliminary Analysis ABCDEFGKLMNO 06007498, 05011175
63-2 Color ABCDEFGKLMNO 00007498 ‘
6;43 Physical State ABCDEFGKLMNO 00607&93, 05009652
63-4 odor ABCDEFGKLMNO 00007498
65-1 Density ABCDEFGKLMNO 40929401
ea-iz pH ABCDEFGKLMNO 40929401

* Thése guidéline numbers were previously 61-2 and 61-3, respectively.

T2LT00
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GENERIC DATA REQUIREMENTS8 FOR REREGISTRATION OF CALCIUM HYPOCHLORITE

APPENDIX B

AND DATA CITATIONS SUPPORTING REREGISTRATION

GUIDELINE TITLE OF USE BIBLIOGRAPHIC
CITATION 8TUDY PATTERNS CITATION
71-1a Acute avian oral - Quail ABCDEFGKLMNO 00007496, 40230102
71-2a Acute avian dietary - Quail ABCDEFGKLMNO 00007275, 00007405, 40230104
“71-2b Acute avia’n die‘tary - Duck ABCDEK 00007278, 00007404, 40230103
72-1a Fish tox - Bluegill ABCDEFK 40911811, 40911802
:72710 Fish tox - Rainbow trout ABCDEFGKLMNO 00007495, 46911&02
72-2a Invertebrate tox - ABCDE'FGKLHNO 000}07495, 40,9;11}8202’
72-3a Estu/Mari Tox Fish ABCDEFK 40211302 |
72-3b Eatu/Mdri-Tox Mollusk ABCDEFK 40911802
72-3¢ Estu/Mari Tox Shrimp ABCDEFK 4q911sqz
72-4a Early Life Stage Fish ABCDEFK 4oqlxaoz
72-4b Life Cycle Invertebrate ABCDEFK 40911802
S 72-5 Life Cycle Fish ABCDEFK 40911302
: Field Testing - Aquatic Org  ABCDEFK 40911802
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APPENDIX B

GENERIC DATA REQUIREMENTS FOR REREGISTRATION OF CALCIUM HYPOCHLORITE
AND DATA CITATIONS BUPPORTING REREGISTRATION

TITLE OF UBE

GUIDELINE BIBLIOGRAPHIC

CITATION 8TUDY PATTERNS CITATION

Toxicology

81-1 Acute oral tox - rat ABCDEFGKLMNO 00007381, 00007580

81-2 Acute dermal tox - rabbit ABCDEFGKLMNO 00007381

81-3 Acute Inhalation - rat ABCDEFGKLMNO 00007560, 00007580

81-4 Primary eye irritation - rabbit ABCDEFGKLMNO 00007580, 00007381, 00007248, 00007249
81~5 Primary dermal irritation - rabbit ABCDEFGKLMNO 00007580, 00007381, 00008202, 00007248
o

Q

}2

1

N

()
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APPENDIX B

GENERIC DATA RBQUIRBHBNTB FOR REREGISTRATION OF CALCIUM HYPOCHLORITE
AND DATA CITATIONS SUPPORTING RBREGIBTRATION

GUIDELINE TITLE OF USE BIBLIOGRAPHIC
CITATION . 8TUDY PATTERNS CITATION
Environmental Fate:
161-1 Hydrolysis ABCDEFGK 40911802
161-2 Photodegradation - water ABCDEFGK 05011199
" 162-3 Anaerobic aquatic metab ABCDEFG 40911802

162f4 Aerobic aquatic metab DEFG 40911802 ., 05021388
164-2 Aquatic field dissipation DEFG : 40911802
165-3 Accumulation-irrig crop DEF 40’91180‘2

f @
@
b
NS
)
N
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 APPENDIX C
SODIUM AND CALCIUM HYPOCHLORITE BIBLIOGRAPHY

Citations Considered to be Part of the
Data Base Supporting Reregistration
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As a last resort, the Agency has shown the first

Document date. When the date appears as four digits with

- no question marks, the Agency took it dlrectly from the

document. when a four-digit date is followed by a
question mark the bibliographer deduced the date from
evidence in the document. When the date appears as
(19??), the Agency was unable to determ1 é”or estimate

the date of the document. B N

Title. In some cases, it has been necessary for ‘Agency
blbllographers to create or enhance a document title.
Any such editorial 1nsert1ons are contalned between

_square brackets.

Tralllng' parentheses. For studles submitted to the
Agency in the past, the trailing parentheses include (in
addition to any self-explanatory text) the following
elements describing the earllest known subm1551on.

(1) Submission date. The date of the earllest known
submission appears 1mmed1ate1y follow1ng the word
"received." ; , s

(2) Admlnlstratlve number. The next element,
immediately following the word "under," is the
registration number, experlmental use permit
number, petition number, or other admlnlstratlve
number associated with the earliest known
submission.

(3) Submitter. The third element is the submitter,
following the phrase ‘'"submitted by." When
authorship is defaulted to the submltter, this
element is omitted.

(4) Volume Identification (Accession Numbers). The

final element in the trailing parentheses
identifies the EPA accession number of the volume
in whlch. the original subm1551on of the study
appears. The six-digit accession number follows
the symbol "CDL," standlng for "Company Data

~ Library." This accession number is in turn
foIIowed’bY‘ahyelphabetlc suffix which shows the
relative position of the study within the volume.
For example, within accession number 123456, the
first study would be 123456-A; ‘the second, 123456‘
B; the 26th, 123456*2;‘and the 27th, 123456-AA.

001726
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00007221

00007226

00007227

00007248

00007249

00007269

00007271

: OFFICE OF PESTICIDE PROGRA&S
REREGISTRATION ELIGIBILITY DOCUMENT
BIBLIOGRAPHY '

Sanders, B.O. (1972) Skin and Eye Irritation on 15 + 24 Germ1c1dal
Cleaner. (Unpubllshed study received Aug 30, 1972 under 38-13:
prepared by Missouri Analytical Laboratorles, Inc., submitted b
Slnclalr Manufacturing Co., Carson, Calif.; CDL:000004-A)

Wonder Chemical Corporatlon (1977) Product Ch _try Data. 1In- .
cludes methods dated Jul 1977 entitled: Determination of avai-
lable chlerine in bleach so utlons, method dated Jul 1977

entitled: Determlnatlon of excess,Sodlum hydrox;de in bleach
solutlons. (Unpubllshed stu ceived Apr 25, 1978 under 193-
16; CDL: 233827-A) ‘ ' “ o ‘

Schultz, H. (1978) Quallty Control Laboratory Report Report
No. 9547-A. (Unpubllshed study received Apr 25, 1978 under 193-
16; prepared in cooperation with Dow Chemical Co., submitted by
Wonder Chemical Corp., Fairless Hills, Pa.; CDL:233827-1)

Latven, A.R. (1976) Sentry (65% Available Chlorine): Toxicology
Report. (Unpubllshed study including letter dated May 13, 1976
from A.R. Latven to George R. Dychdala, received May 14, 1976
under 335-188; prepared by Pharmacology Research, Inc., submit-
ted by Pennwalt Chemical Corp., Philadelphia, Pa.; CDL:227449-B

Latven, A.R. (1976) Sentry (30% Avallable Chlorine): Toxicology

Report. (Unpubllshed study lncludlng letter dated May 13, 1976
from A.R. Latven to George R. Dychdala, received May 14, 1976

under 335-188; prepared by Pharmacolagy Research, Inc., submit-
ted by Pennwalt Chemical Corp., Phlladelphla, Pa.. CDL:227449-C

Hachik Bleach Company (1977) ‘General Chemistry. Includes two
methods dated Jul 1977 entitled: Determination of excess Sodium
hydroxid in bleach solutions and Determination f,avallablepww
chlorine in bleach ‘solutlons.“ (Unpublzshed study received May
15, 1978 under 7254-9; CDL: 233981-A)

Schultz, H. (1978) Quality Control Laboratory Report' Report No.
9547-DD. (Unpubllshed study recelved ‘May 30, 1978 under 7254-9
prepared by Wonder Chemical Corp., submltted by Hachlk Bleach
Co., Phlladelphla. Pa.; CDL: 235144-A)

ag




00007274 WARF Institute, Incorporated (1977) Report Analy515 for Acute Or:
Toxzclty,,Prlmary Skin Irrltatlon, Primary Eye Irrltatlon. WART
Institute No. 7091487. (Unpubllshed study including letter
dated Nov 9, 1977 from L.M, Wise to Memo for file, received Nos
10, 1977 under 35317~ 1; submltted by Kuehne ‘Chemical Co., Inc.
Cranford N.J. CDL: 232206-A)

00007275 Beavers, J. (1978) Final Report‘ Elght-Day Dletary Lc50-~Bobwh1t
Quail: Project No. 156-101. (ﬁnpubllshed study received Apr 4,
1978 under 35317-1; prepared by Wildlife Internatlonal Ltd.
submitted by Kuehne Chemical Co., Inc¢., Cranford, N.J.; CDL:
233388=-a)

00007276 Beavers, J.B. (1978) Flnal Report: ‘Acute oral LD50--Bobwh1te Quaxl
Project No. 156-103. (Unpubllshed'ﬁpudy received Apr 4, 1978
under 35317-1; prepared by W11d11fﬁ International, Ltd., submlt
ted by Kuehne Chemical Co., Inc., knford N. J.; CDL 233388-B)

00007277 WARF Instltute, Incorporated (1978) Report Ana1y51s for Acute Der
mal Tox1c1ty WARF Institute No. _(Unpublished study
received Apr 28, 1978 under 3531 ub 1tted by Kuehne Chemi-
cal Co., Inc., Cranford, N. J.;'Gﬁy 97-a) "

00007278 Beavers, J.B. (1978) Final Report' Elght-Day Dletary Lcso-—Mallard
Duck: Project No. 156-102. (Unpubllshed study received Apr 28,
1978 under 35317-1; prepared by Wildlife International, Ltd.,
submitted by Kuehne Chemical Co., Inc., Cranford, N J.: CDL:
233598=-a)

00007279 Morrissey, A.E. (1978) The Acute Toxicity of Sodium hypochlorlte
‘ Solution to the Water Flea“Daphnia magna” (Straus): UCES o
.Proj. No. 11506-72-03. (Unpubllshed study received Apr 28,
1978 under 35317-1; prepared by Union Carbide Corp submltted
by Kuehne Chemlcal Co., Inc., Cranford ‘N.J.: CDL 233599-A)

00007285 Paa, H. (1977) Report to Allled-Chl
wlth Sodium hypochlorite Solution 1 8 9. (Un-
.published study received Feb 22, 1977 under 33458-5.'prepared b
Industrial Bio-Test Laboratorles, Inc., submitted by Allied
Chlorine and Chemical Products, Inc., Miami, Fla.; CDL:231463-a

1ty Studles

00007369 Paa, H. (1977) Repaftrfa“ﬁbhes“éhe icals,pIncorporated Acute Tog-
icity Studies with Sunny Sol 5.25% Bleach: IBT. No. 8530-10145.
(Unpublished study received Mar 23, 1977 under 1744- ~-1; prepared
by Industrial Bio-Test Laboratories, Inc., submltted by Jones
Chemlcal Inc., Caledonia, N.Y.: CDL 231821-a)
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00007374

00007381

00007397

00007398

00007399

00007400

00007401

00007402

Baker, R.G. (1976) Report to Jones Chemlcals, Inc.. Acute Toxicity
Studies with Sodium hypochlorite, Sunny Sol 150: IBT No. 8530~
09248. (Unpubllshed study received Sep 7, 1976 under 1744-2;
prepared by Industrial Bio-Test Laboratorles, Inc., submitted b
Jones Chemlcals, Inc., Caledonla, N.Y., CDL: 225754-A)

Palanker, A.L. (1975) Flnal Report Acute Inhalatlon in Rats:; Acut
Oral LD 50~ in Rats; Eye Irritation in Rabbits; Dermal Irrita-
tion in Rabblts. Acute Dermal Toxicity in Rabbits. (Unpublishe
study recelved Mar 3, 1975 under 1258-161; prepared by Biometri
Testing, Inc., submltted by Olin Corp., stamford Conn., CDL:
233785-A)

Babish, J.G. (1978) Report: Approx1mate Acute Oral Tox1c1ty
(LD 50~) in Rats. (Unpublished study received Jan 19, 1979
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{ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
| "m’ WASHINGTON, B.C.

Mar 2

SUBSTANCES

]
1

ATTENTION: Persons Responsible for Federal Registration of
Pesticide Products.

SUBJECT:  Accuracy of Stated Percentages for Ingredients
Statement B - Bk |

I. PURPOSE: , , o L

The purpose of this notice is to clarify the Office of
Pesticide Program's policy with Trespect to the statement of
percentages in a pesticide's label's ingredient statement.
Specifically, the amount (percent by weight) of ingredient(s)
~specified in the ingredient statement on the label must be stated
as the nominal concentration of such ingredient(s), as that term is
defined in 40 CFR 158.153(i). Accordingly, " the Agency has
established the nominal concentration as the only acceptable label
claim for the amount of active ingredient in the product.

For some time the Agency has Accqpt e i 5

identifying on the 1label what percentage is claimed for the

ingredient(s) contained in a pesticide. Some applicants claimed a
percentage which represented a level between the upper and the
lower certified limits. This was referred to as the nominal
concentration. Other applicants claimed the lower limit as the
percentage of the ingredient(s) that would be expected to be
present in their product at the end of the product's shelf-life.
Unfortunately, this led to a great deal of confusion among the
regulated industry, the requlators, and the consumers as to exactly
how much of a given ingredient was in a given product. The Agency
has established the nominal concentration as the only acceptable
label claim for the amount of active ingredient in the product.

Current requlations require that the percentage listed in the
active ingredient statement be as precise as possible reflecting
good manufacturing practices 40 CFR 156.10(g)(5). The certified
limits required for each active ingredient are intended to
encompass any such "good manufacturing practice" va:iations 40 CFR

158.175(¢) (3).
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The upper and lower certified limits, which must be proposed in
connection with a product's registration, represent the amounts of
an ingredient that may legally be present 40 CFR 158.175. The lower
- certified limit is used as the enforceable lower limit for the

- product composition according to FIFRA section 12(a) (1) (C), while
the nominal concentration appearing on the label would be the

routinely achieved concentration used for calculation of dosages
and dilutions. , ,

The nominal concentration would in fact state the greatest
degree of accuracy that is warranted with respect to actual product
composition because the nominal concentration would be the amount

of active ingredient typically found in the product.

It is important for registrants to note that certified limits
for active ingredients are not considered to be trade secret
information under FIFRA section 10(b). In this respect the
certified limits will be routinely provided by EPA to States for
enforcement purposes, since thq(ncminalwggnggntxatipnwappearing on
the label may not represent the enforceable composition for
purposes of section 12(a)(1)(¢). :

~ As described below under Unit V. " COMPLIANCE SCHEDULE," all
currently registered products as well as all applications for new
registration must comply with this Notice by specifying the nominal
concentration expressed as a percentage by weight as the label
claim in the ingredient(s) statement and equivalence statements if
applicable (e.g., elemental arsenic, metallic zinc, salt of an
acid). In addition, the requirement for performing sample analyses
of five or more representative samples must be fulfilled. Copies of
the raw analytical data must be submitted with the nominal
ingredient label claim. Further information about the analysis
requirenent may be found in the 40 CFR 158.170. All products are
required to provide certified limits for each active, inert
ingredient, impurities of toxicological significance(i.e., upper
limit(s) only) and on a case by case basis as specified by EPA.
These limits are to be set bazed on representative sampling and
chemical analysis(i.e., quality control) of the product.

The format of the ingredient statement must conform to 40 CFR
156-Labeling Requirements For Pesticides and Devices.

After July 1, 1997, an' pesticide ingredient statements amust

be chanQod'tg‘ndhinnl’c°nc6htration.
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IV. PRODUCTS THAT REQUIRE EFFICACY DATA

All pesticides are required to be efficacicus. Therefore
the certiflied lover limits may not be lover then the minimum
level to achieve efficacy. This is extramely important for
products which are intended to control pests which threaten the
public health, e.g., certain antimicrobial and rodenticide
products. Refer to 40 CFR 1%8.640. ,

in th?‘?]ﬁﬁﬁ&%ﬁ!hstéwetticaCYili#§§§ haVc beih’establisbed,
the Agency will not accept certified lowver limits which are below
that level for the shelf life of the preduct. , :

..

V. COMPLIANCE SCHEDULE = =

As described earlier, the purpose of this Notice is to make
- the registration process more uniform and more manageable for
both the agency and the regulated community. It is the Agency's
intention to implement the requirsments of this notice as ,
smoothly as possible so as not to disrupt or delay the Agency's
‘high priority programs, i.s., reregistra on, nev chemical, or
fast track (FIFRA section 3(c)(3)(B). ™ refore,
applicants/registrants are expected to comply vith the
requirements of this ; PR

Notice as follows:
(1) Beginning July 1, 1991, all new product
registrations submitted to the Agency

are to comply with the requirements of this
Notice.

(2) Registrants having products subject to
reregistration under FIFRA section 4(a) are to
comply with the requireme £ this Notice when
specific products ar L in by the Agency
under Phase V of the Rersgistration Program.

(3) All other products/applications that are
not subject to (1) and (2) above will have until
July 1, 1997, to comply with this Notice.

Such applications should nots "Conversion

- to Nominal Concentration® on the application

form. These types of amendments will not be
handled as "Fast Track® applications but

vill be handled as routine requests. | |

VI. ’onkru‘,ﬁxﬁffﬂﬁﬁMwmfiShw._;\;w,

Mken for information or questions concerning
~this notice on (703) ss7-s024. |
Registration Division (H-7505
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'NTIS does ‘notpermit return of items for credit or

refund. A replacement will be provided if an error

is made in filling your order, if the item was received
in damaged condition, or if the item is defective.

Reproduced by NTIS

National Technical Information Serw ¢
U.S. Department of Commerce
Springfield, VA 22161 |

This report was printed specifically for your

order from our collection of more than 2 million

technical reports.

For economy and efficiency, NTIS does not maintain stock of its vast
collection of technical reports. Rather, most documents are prmted for
each order. Your copy is the best possible reproduction available from
our master archlve If you have any questions concerning this document
or any order you placed with NTIS, please call our Customer Servxces
Department at (703)487-4660.

§ Always think of NTIS when you want:

o Access to the technical, scientific, and engmeerlng results generated

V by the ongoing multibillion dollar R&D program of the u.S. Government

e R&D results from Japan, West Germany, Great Britain, and some 20
other countries, most of it reported in English.

NTIS also operates two centers that can provide you with valuable
information: '

¢ The Federal Computer Products Center - offers software and
datafiles produced by Federal agencses

e The Center for the Utilizatio
access to the best of Federal technolo

ology - gives you
‘laboratory resources.

For more information about NTIS, send for our FREE NTIS Products »
and Services Catalog which describes how you can access this U.S. and
foreign Government technology Call (703)487-4650 or send this
sheet to NTIS, U.S. Department of Commerce, Springfield, VA 22161.
Ask for catalog, PR-827
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. CONVENTIONAL AND INORGANIC

" Alkalinity
Ammonia ‘ o
Biochemical Oxygen Demand
Chemical Oxygen Demand
Chlorde -

. Fats, Oil and Grease
lodine

Arsenic
Barjum
Beryllium:

~ Boron
Cadmium
Calcium
Chromium
Cabalt
Copper
Cyanide

Aldrin/Dieldrin
- Chlordane _
Chlorophenoxy Herbicides
ooT
~Endrin
Heptachlor

AROMATICS

Benzene ,
Chlorobenzene

. Dichlognbenzene
Hexachlorobenzene

125

Surfactants

Iron Salts

Nutrients

Magnesium
Mercury T
Molybdenum
Nickel ‘
Selenium

Silver

Sodium

Vanadium

Zine

- Lindane
~Malathion.
Organometallic Pesticides

PCBs
Toxapho}ne )

Nitrobenzene
Toluene
Xylene

.
-
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:
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4 v semam .

Cubon Tctuchlocuo o ; \dethylono Chloride .
Chloraform Tetrachlorodibengodioxins
Dichloroethane ' ; : Tetnchlorodibca:cturm
Dichloroethylene L . Tetrachloroethane
Dichloropropane o ‘rctuchloroctbylouo
Hexachlorobenzene , - Trichloroethane e
Hexach! otobuudhuo B B Trichloroethylene
Hexarchiorocyclohexane Vinyl Chloride
Hexachloroethane

NiTRGGEN COMPOUNDS
Acetanilide - Dyes
Acetonitrile , . EDTA
Acrylonitrile Ethylpyridine : .
Aniline . Fluorenamine , :
Benzidine ] Hydrazine L o oo
Benzonitrile e : Nitrosodiphenyhmiue '
Chloroaniline ; e s Pyridine , ; : ¢
Dichlorobenzidine , e oo Trisodium Nitrilotriacetate .
Dimethylnitrosamine ' Urea T,

OX?G!NAT!D "COMPOUNDS (Adda. Alcoboh, A.ldehydu, _ , )

Acetone : . : s Ethyleno Glyeol ‘
Acrolein ~w..w. . Formaldehyde '
Adipic Acid Esters | - Formic Acid f
Allyl Alcohol - Heptasol
" Benzoic Acid e - Hexanol o .
Boric Acid ‘ - Isophorone N
Butanol B - Linoleic Ac’d L e
Butyl Benzoate _ - Malonic Acid . :
Chlorobenzoate B - Methanol ; :
Chloroetay! Ether Methylethyl Ket g o
Cinnamic Acid o - Methylisobuty! Ketone
Crotonol -Octanol
Cyc!ohexanecuboxylic Acid . Polyethylene Glycols
Diethylene Glycol , T - Polyvinyl Alcohols
'Ethoxy Ethanol o : , Protocatechuic Acid
Ethyl Acetate , Syringic Acid
'
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PHENOLS
Catechol = v Pentachlorophenol
Phlorophcnol , e cren - Phonel V
Cresol . ; BT ‘rriehlorc;boao!
Dichlorophenol o Trinitropaenel
Dinitrophenol e \Vanima ’
‘ﬂtrophcnol '

Dinethy!phthahu o
Dioctylpnthalate
tthylhexylpht te

POLYNUCLEAR Anowmc HYDROC |
Anthracene ‘ - di-bopropylnphthalcnc

Benzo (a) Anthracene = ... Naphthalene
Chlorouphtbalenu R Pyrouc S
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The Bayshore Regional Sewerage Authority (BRSA) oparates an activatad sludge
treatment facility whuse performancs iy largnly dictated by a single industria]
waste discharger. Three manufazturers of [lavors and fragrancas (one of whom
Is a parfume retailer) represeat the total industrial wastewater flow of

325,000 gpd, er less tian § percent of tas POTW total. All taree industries

- discharge high concentrations of conventional pollutants and routinely violate

the maximam allowable monthly concentration limits for BOD (500), COD (1500
and TSS (500) as specified in their industrial waste permits, Two of the three
manufacturers contribute less than 0.5 percent of tae POTW flow, hence their
impact is winimal. Howevar, one building of the largest industry produces in
excess of 200,900 gpd of wastewatar with the following characteristics (in wg/ls

1984 October 1985 _

| ' . Daly  Daily

Parameter  Ave. High low = Ave. ' High Low
BOD 1004 2058 205 242¢  s250  s22
coD 3238 4998 1840 7084 11380 2520
TSS 76 18S e a1 1 672

The large variation in wastewater quality indicates that an activated sludge
pretreatment system located at the industry at limes produces a suitable
=[tluent, but is obviously not sutficient to meet the fluctuating demands of their

process wastes.

Fos Poteatial impact of such an industrial discharge Is svident when analyzing

Figure C-1. The bar graph represents the percentage of total BOD being
contributed by the industey on & daily basis. The upper plot on the line graph
corresponds to the mass BOD loading, with the industry's contribution plotted

beneath., This graph clearly demonstrates that the effluent from this single

_industry bas increased the BRSA plant loading above the design limit of

15,000 pounds of BOD per day.

The BRSA has been parcicularly aggressive in their dealings with the industry in
question. Since the manufacturer is not a retailer, adverse publicity has little
elfect, particularly since the industry is the largest employer in town. Conse-
quently, the BRSA has taken a two-prongad approach: ~

® notifization of violation and intent to pursue fines with a subsequent
discontinuation of service if nonco ppliance persists after 30 days,

° legal action to recov(:f $1.25 million in back surcharge payments and

costs.
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A similar approach proved successful during the 19617":‘.”65:@)&;‘-;\ Keans
water treatment plant was pumping the contents of their b
storage tank into the sewer system approximately twice per year. n

of an industrial wastewater permitting system, the BRSA's only rec

take the Keansburg ‘authority to court and have them disconnected until &

backwash recycle system could be installed at the ﬁiiciV4t‘;i¢(tmént"\§laht.
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HAMILTON TOWNS HIP WASTEWATER TREATMENT PLANT |
Treaton, New Jersey ‘ o

- The Hamilton Township Wastewater Treatwent Plant (HTWTP) is an - unusual
tacility in that plant upgrades over the past 30 years have been constructed as
parallel flow processes rather than as replacemerits for older, outdated techno-
logy. Although this results in a curmplicated plant schematic (see below), paralle}
- flow paths do provide operational fexibility and an opportunity to study the
impact of a combined indp;ﬁtrial/domg;tic} wastewater on different lixed~film
biological treatment processes. The HTWTP has had a ditficult time meeting its

permit limit for BOD over the past few years, and is currently under a Consent
Crder and Agreement and Compliance Schedqle‘ !ro:\n't’tyiaeﬂ,,s‘;ate D’epugme’nt‘,o!‘ o

‘Environmental Protection.

- Despite being at Just over 50 percent of the plant’s hydraulic capacity, Hamilton

- Township has experienced organic overloads, resulting in at least partial failure
of 15 of the 48 RBC units. With the advent of a2 Industrial Waste Monitoring
Program as part of a Sewers and Sewage Disposal Ordinance, the reasons for
such overloading became appareat. Although the industrial waste program is
still in its' infancy, observations and analytical data have identified a pharma-

ceuticals manufact

POTW,

Dating back to the summer of 1984, high ccicentntioni, of volatile organics

were being discharged to the POTW on a once or twice-per-week basis. A
monitoring program at the ,H‘I';WTP”uncovere‘d‘an; increase in influent BOD frons
153 to 350-500 mgn and high atmospheric jevels of organic constiiuents with
this discharge pattern. The specific industry was identified when a high influent
PH reading lead Hamilton Township personnel to the pbarmaceuticals many-

facturer in March, 1985. Sampling conducted at that time detected significant

levels ¢f ethyl benzene, toluene and xylene in the industry's effluent. These
findings precipitated an extensive testing program by the Township, with an
independent engineering study conducted by the industry. The results indicated a

correlation between the pharmaceutical discharges and high influent soluble BOD

following calculated average effluent concentrations:

at the POTW. Analyses conducted nn the industry’s flow streams resulted in the

Parameter Concentration (mg/1)
Arsenic : ' ; 2.6
Phenols , PN R 25.7
Total Toxic Volatile Organics (TTVO) 1.3
BOD i e 21,800
TSS 557
TDS : : 65,800

these wastewater characteristics should

Based on an average flow of 15,000 gpd,
. discharged on a steady basis. It is the

not be harmful to an 8.5 ragd facility if
intermittent discharge af this wastewatmr which
loading of the bizlogical population of the POTW,
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Duriag a three wevk shutdown of the industry in July of 1985, the HTWTP
recovered to the point of mesting their permit limits. Consequently, the

Township only permitted the industry access to the sawer system after the
Installation of metering pumps to equalize flows. This requirement initially
impmved POTW performance during the Fall of 1985, but a gradual detorioration

in effluent qualitr lindicating possible toxicity sffects) lead the Township to

tarminate service to the industey in late-Nove:nber.

Wkile the wmost recant action is being chailengad, the industry is constructing an
anaernbic pretreatment facility on site which should reduca the financial impact
of & surcharge to be instituted with the next version of the industria] wastes
Wanagement progra:n. ' : ' ’i

A number of operations aad peesonnel changes have been instituted at the
HTWTP to help .nitigate the inpact of the industrial discharges. These changes
“includes : - o E

o  installation of aera.inn equipment ia the influent channels to the
RBCs to increase tha first stage DO to 2-3 mg/); '
° extensive use ‘bo't sludze judges and visual mo,nlgpﬂng to augment
" reliance on control room inctruxpgntgtion; S ,

® performance of bioassay testing by aa independeut contractor to
- Assess toxicity effects; -

®  purchase ofa toxicity tester to be used in calculation of local limits
for toxic contaminants; and o G iy

extensive industrial sanpling Program.

®  \iring of four more pavple plus the purchueof .a vehicle for an

At this time, nnly a few industries hav.. been sampled to any degree. One of the
electeoplaters in town was discoverad ‘vith up to 60 mg/l of cudmium and
160 mg/l of chromium in their ‘vaste sater, ‘Although pretreatment has not been
instalied, conservation 2ffarts an the part of the ind stry has reduced their
discharge from 14,000 to under 14,000 apd. o
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PASSAIC VALLEY WASTEWATER TREATMENT PLANT

Newark, New Jersey

Coping with industrial waste discharges to a 300 mgd POTW in a highly

industrialized area is a challenging task. The Passaic Valley Sewerage

Commixsivners (PCSC) maintain an industrial waste control staflf to monitar
nearly 400 industries that contribute 20 percent of the wastewater volume and
30 percent of the waste str
Waste Survey for database development in 1972, and adopted a set of Rules and
Regulatives ‘including local limits) ia 1976. By 1982, a comprehensive system
c3nsistent with the Federal Clean Water Act of 1977 ha n adopted, which

ength. The PVSC performed their first Industrial

established uniform us e fees for mass and volumetric loadings in the Passaic

Valley plant.

The influent wastewater to the POTW is considered a high-strength waste, with
typical BOD and TSS vziues of 290 and 450 mg/l, respectively. Despite the
strength of the influent, the plant is close to meeting the 30/30 NPDES discharge
limits, even though the primary clarifiers are not scheduled to go on-line until
later this year (1956). The PVSC believes that the addition of primary treatment
coupled with the economic incentives for pretreatment created by the uger
charge system will reduce the effluent to consistently below the limits. '

The individual constituenu of concern to the 2VsC fall into three génefat ,

categories: :
° metals
o  fammables
e  [libers

The sources of heavy metals ;rlgk;heﬁical manufacturers, pl

~ One of the smaller (30,000 gpd) chemical companies had

d- tanner.ies. :
ified »s a

sigaficant contributor (120 ths/day) of mercury to the POTW, Although the o

mercury level of 50 ug/l at the influent was nnt inhibitory to the activated

sludge, the concentration of ioercury in the sludge lirited the municipality's -

disposal options. It is anticipated “that ocean disposal of slu’dg( will not be
permitted much longer, which will require the P\SC t erate, The Federal
Air Pollution Standards limit the mercury discharge to

streams and utilizing a batch recovary system for the mercury, reducing the
'-lis’ch'arge from 120 down to § Ibs/day. When ocean disposal is Iormally
=liminated as a disposal option, the cumpany can employ carbon treatment for
- removal of the remaining mercury. o

The oxidation of trivalent chromium to the hexavalent form in a POTW sludge
incinerator is a problem caused by the chromium-laden discharge from various

industrial users. An additional problem caused by tans tri !
is the clogging of lo.:al sewers that results from hides deing inadvertently
discharged from the companies. Similar clogging problems existed at the

pretreatment plant due to the balled-up fibers from the pulp and paper

146

: it the 3,200 g/day, which
translates into a local limit of 0.4 Ibs/day in the wastewater from the industry in
‘question. The caemical ccmpany responded by isciating the relevant process

the tanning industrial category
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manufacturers which close of! sludge return lines, orifices and nozzles. This
condition luprougl,,mb;;muwy when tne moving-bridge primary clarifinrs were

Placed in service in December, 1985,

The Passalc Valley plant had a unique problem with high concentrations of

is defined as the “lowest concentratior of a combustible substance in air through
which a flame, once ignited, wil] cor tinue to ‘pro'po'glwtgf, . When a wastewater
approaches 50 percent of the LEL, it is import'a‘:f;t'ikh‘t it not be discharged into

the sewer collection system. The pure oxygen process has a control built iato
the system which vents all oxygen away from the activated sludge treatment

flammable materials in ﬂic"'ii?l_udm wastewater. The lower explosive limit (LEL)

treatment efficiency and can result in a permit violation, such discharges are not
only bealth hazards, but"mterlgrenceg as well, T N e

The PVSC iastitﬁted a three-part program in October of 1984 to mitigate the
- problems of lhmnablgs: B . R e ;

®  required industries ‘i’mying or manufacturing solvents which come in
contact with discharged vastewater to install LEL detection

instrua,ents, and to provide pretreatment to isolate :hé‘”ﬂfa:’tnmgb‘lgg it

high LELs were detected;

®  surveyed other industries which used solvents but *had no such
discharge to determine if 3 potential exisnd.’ requiring ‘necessary |

control mgchgispn§; and 3
) monitored the gélichipn system more closely for “m‘é’gavl"d‘du:plnyg of
such chemicals, : ’ :

the part of industry was an important factor in successful mitigation of
interference problems. In fact, it was the local Pharmaceutical manfacturer
that conducted the research resulting in the type of LEL instrument
recommended by the Advisory Committee when the LEL regulation was adopted.

Representatives of Passaic Val!ey ‘made it clear that a cooperative attitude on
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BINGHAMTON-JOHN

Blaghamtom, New York B el T

in 1981, the Binghamton-Johnson City Joint Sewage ‘lfrgg,gmeﬁt‘ Plant had to
terminate landspreading of sludge because the sludge did nct meet the cadmium
criteria established by the New York State Department of Environmental

Corservation (NYDEC) for such disposal. A paper ‘=oating industry in
Bingharmton was the only identified industry that used and discharged high
concentrations of cadmium. The industey cooperated with the Joint Sewage
Authority and reduced their cadmism discharge levels by _installing a
pretreatment system that utilizes ammonia stripping tollowed by metal
Precipitation. Nuring the 1975-1979 period, cadmium levels in the sludge from
the Joint Sewage Treatment Plant were in the range of 100 to 150 mg/kg. In
1982, the level was rzduvced to 53 mg/kg, and presently the level is at 15 mg/kg.
The cadmium limit imposed by the NYDEC for land spreading of the sludge is 25
mg,'’kg. The treatment plant is presently landfill u

sludge composting equipment in the future. §

There are approximately twelve significant industries contributing flow to the
Joint Sewage Treatment Plant. There are sevéral electroplaters who discharge
metals, lother than cadmium), to the plant. Most of the elect-opla.ers have
installed pretreatment equipment in order to comply with industry categorical
‘standards, The Binghamton-Johnscu City Joint Sewage Board adopted rules and
regulations effective March 1, 1985 that gave the ‘board @

industrial wastewaters discharged to the sewage treatmen

enforce local limits whick will be set to ensure compliance with state water

quality standards, {which are presently being revised), and sludge disposal
~criteria. At tiie present time, chromium, zinc ;nd_kqggke};_cw iCeatration levels in
the sludge occasionally approach or exceed the NYDEC lan preading limits.

The imposition of local mdustrial waste discharge limits are expected to result in

raduction in metal ievels in tha sludge to acceptable levels,

Associated with biosolids losses from the secondary clarifiers.
operation cf the clarifiers has been due to severe short circuiting as well as
hydraulic surgss from infiltration/inflow and stormwater flows. The Joint
Sewage Board is presently undertaking corrective action to alleviate the
probiem  The secondary clarifiers are being modified by the addition of new
influent baffling and the relocation of the effluent weirs. TFe reduction of
ialiltration/inflow and stormwater flows into the plant will be reduced by
exiersive sewer system ‘rehabilitation, o R

The Jjoint S‘ewaﬁé Tréitinent Plant has had consistent opera}t_ién}!‘ problems
: fiers. or

ing sludge but intends to install

irect control over
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Canandaigua, ’Nc- York ; , "

Dusring it: first year of operation, the City of Canandaigua \,'(u,tcwkai‘crk

Treatment Plant failed to moet its NPDES Permit limits for BOD and Ultimate
Oxygen Demand {UOD)* approximately half of the time. Violations were due to
high influent organic loads from a winery in the city. In 1982, the winery

i

- dircharged an average flow of 100,000 gpd having 2 BOD concentraticn of 3,500

=g/l This was in violation of the discharge liszitations that were in effcct for
the winery under the sewer use ordinance. The pretreatment limits for the

winery had been set at the following concentrations:
CoD . 600 mg/1
BOD . oo 300 mgft
Suspended Solids 350 mg/)
. Total Kjeldahl Nitrogen  $5 mg/i
Phosphorus , 10 mg/t

The City of Clﬂ!ﬂ‘“ﬁ"‘, initiated courtacuon against the winery in early 1983
for violations of the sewer usé ordinance. Subsequently, the city and winery
agreed out of court on a compliance schedule for the winery, ,

The limits In the sewer use crdinance will be integrated into the industrial
. discharge permit that will be issued to the winery in the near future, The winery
expanded its pretreatment facility and in 1984 its discharge bad an average BOD |

concentration of 400 mg/l. The City of Canandaigua Wastewater Treatment
amatically as its effluent met its discharge

Plant operation has improved dr
permit requirements for all of 1984,
The City of Canandaigua Waste sater Treatment Plant uses air driven cotating
biological contactors (RBCs) for carbonaceous organics removal followed by
nitrification. In 1982, the RBCs were not ‘effectively removing CBOD or
ammonia from the wastestream because of excessive organic overloading frow

the winery. In addition, the organic overload caused excessive growth on the

RBCs resulting in inadequate rotation of the units. During 1982, ‘vu’p‘f'tq h;l( o‘t_ o

the RBCs were not operational.

 The winery, which is the only majok industry in the city, had increased

production and was overloading its existing pretreatment facility in 1982, As a

result of the agreement in early 1983 that set a compliance Sch‘-'d“l‘- an
expansion of the winery's pretreatment facility was on lice by late 1983. Both

the original and expanded pretreatment systems utilize an extended aeration
ac.ivated sludge process for organic concentration reduction. The winery's
expanded pretreatment facility has experiencec problems with filamentous

*  UOD = 1.5 x CBODs) + (4.5 x TKN), where CBODs is the five day
carbonaceous biochemical demand and TKY is total nit‘rcgen. '

151

SY G ameaps WD BEag RS ase sorm o .

000560

I



“hot experienced prodblems wisy sludge bulking in thelr secondary clarifiers.
Generally RuC sludge does not tend to bulk and Qdduionallx the use of ferric

chioride for Phusphorus removal prior to secondary cluitiéitfﬁ:n’}giiﬁﬁr enhances

organism STUweh in it sludge. The winery is attempting o conirol this ,ﬁgq&!ﬂn
through chlorination. The City of Canandaigua 'lc_suvaur,,‘tnamom Plant has

‘ 'slhﬂﬂze’uttk’:bﬂj;y. _Bulking of the sludge has occasionally occurred, Bowever, in

winery niié&icaﬂy exceeds its organic

discharge limics due ¢o Pretreatment Plant psers, When this occurs

simultaneously wity nflows of leachate and septic tank waste frem truckers, a
slight reduction in gas ‘production from the cuy's,qnaetobic, dig“es:or‘s has been
oy ; L e b bk
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‘Oswego, New York ,

The City of Oswego, East Side Treatment Plant bas experienced significant non-
compliance problems associated with the loss of solids from their secondas

Clarifiers. Half of the plant's hydraulic flow is from a Paper mill which is the
only major industry in the city. From 1981 to 1983, the non ance problems
at the plant were attributed to severe hydraulic and organic load peaks from the

Paper mill as well as operational difficulties such as frequent breakdowns of the
hether filamentous growth in the =

return sludge pump drives. It is not known w

sludge occurred at that time. In 1983 the Paper ‘mill voluntarily reduced the

hydraulic and organic peaks to the plant. Solids losses from the secondary

clarifier still remained a problem. During 1984, the plant frequently exceeded

thelr NPDES discharge suspended solids by five times the limit and the BOD by
three times the limit. During that pericd, the plant still occasionally received

hydraulic peaks from the paper mill which were twice the average rate for two

to three hour periods, but a substantial cause of the problem was identified as
poor sludge settleability due to filamentous growth. ,_“,’g;g“frequgng_ washout of

biosolids from the secondary clarifiers resulted in a low aean cell residence

time and the generation of a young sludge that did not settle well. In the spring

of 1985, the beit drives on the return sludge pnmpswhxchlud frequently been

out of service were replaced with electronic variable speed dr ves. This
improvement allowed the plant operators to maintain better control of the solids

inventory in the aeration tanks. Plant performance was still poor, however,

because of sludge bulking.
Several measures hggngee‘n takéq,at the plant in an attempt to alleviate the
sludge bulking problem. The wmeasures that were taken are: ;
®  switching from plug flow feed to a step feed in the aeration tanks in
order to achieve batter dissolved oxygen dis:riyhgtion;_ :
. ‘slndge rétnrn and wasting

rates, and sludge blanket depth; and - o
¢ ¢ fotthe destruction of filamentous

° ‘iuying proces control strategies such as

®  chlorination of the return slud
growth in the sludge,

‘The step feed operation has resulted in better dissolved oxygen distribution but
did not significantly improve sludge settleability. The second two mitigation
=fforts wers ongoing at the time of writing. A chlorination dosage of
61b Ci2/1000 Ib solids had been applied to the return sludge. Microscopic
examination of the sludge indicatad that the filaments had shrunk and the SVI
level had dropped to the range of 65-80, lorinate
whenever the SVi increases to 150, It has not been determined if these
mitigation measures can result in
the permit discharge limits.
The paper mill periodically discharges slugs of waste containing high suspended
solids to the treatment plant. At these times, the sludge in the primary tanks

s 009563

The plant operators intend to chlorinate

‘plant performance that will consistently meet
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HATFIELD TOWNSHIP ADVANCED TREATMENT FACILITY
Colmar, Ponzsylvania L AR e e

The Haifield Township Municipal Authority (HTMA) operates an advanced
Wastewatar treqatment facility which receives two-thirds of its domestic flow
from Hatfleld Township and one-third from Montgomery Township, Pennsylvania.
Although less than 10 percent of the plant flow is supplied by industry, up to

aste strength can result {rom industrial and waste
‘ssued a Consent Order and Agreement by the

60 percent of the influent
hauler sources. The HTMA

‘compliance with their NPDES Permit due to hydraulic and organic overioading at
the POTW. The Order gives the HTMA until May 1, 1987 to meet a new set of
discharge limits, which, in additior to those shown on the attached data sheet,
includes a 2/6 my/l (summer/winter) ammonia limit. A new 6.4 mgd Shreiber
process facility including nitrificatio

under construction to meet the goals of the post-1987 permit.

Peansylvacia Department of Enviconmental Resources in March 1985 for non-

ammonia (32) and BOD (15, summer) limits are the primary reasons for the
Consent Order. The advanced treatment facility has performed well encugh in

Violatioas of the to’tdalj pl\:osphorus:’llmi: (2 mg/D) and occui‘ofn,a‘.l', \pio‘bl'eu'u with the

e renry surpended salids removal that pressure filters installed following the

tube settlers in the flow schematic have been taken out of service, Feeding

FeSO4 to tae retucn activated sludge improved the total-P removal from

43 percent to 65 pzrcent, and is enough to consistently reduce the effluent P to
below 2 mg/1. . L o

*While industial discharges can fot be blamed for exceeding the phosphorus limits,

high influent BOD, SS and nitrogen are directly attributable to a few of the key

~industries, The Industrial Wastewater Discharge Permits issued by the HTMA o
limit the concentrations of these compounds to the ,!o‘;‘uow,ing' ronthly averages

(in mg/1):

BOD , - 2,000 , 195
Ss ; . 800 180
TKN + NO2 + NO3 160 15
Total-P . 20 , 8
FOG 250 e
The most significant violator of the discharge limits is a 120 :
waste pretreatment facility that uses a physical-chemical process for metals

Parameter == Maximum - S\?{ch;y‘geabie "

removal and pH neutralization. The average effluent {rg}m thisphnt was

measurad in 1984 as: :
' BOD (scluble) 3109
ss ‘ 1718
Nitrngen 586
“Total-P 7.7

187 - - 000566

n/denitrification _capability is currently
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Mditﬁnnally. humerous organic ‘ccmpouuds hvc been ldgngmidwln their dje-

charge with concentsa

tions raaging from 10 to
due to these organics has been detected to da
Nastewater, it is not surprising that the
- industrial waste pretreater for expansion
[2asibility of ‘utilizing the existing POTW
wastewater after the new municipal facility is on- ne is now be

500 ug/l, but no interference
-date, the nature of the
HTMA has denied

& permit to the
ol theie facility. '

A secund significant contributor of conﬁgtiénﬂ pollutants had been a 17,000 gpd

dairy, who was being surcharged for excess BOD,
luti uck the whey waste rather
resulting in a cost savihg; to the dairy and reduced

the solution was to truck ¢t

- A small (1,500 8pd) chemical Company was being
for an ammonia discharge of up to 30,000 mg/1.
tion at the POTW influent would reach 100 mg/l.
4 pretreatment system wnich reduced the NH3 con
company's quarterly surcharge now ranges from $ 1,000 ¢

ng tank contents and leachate to -
the primary clarifiers. While
the impact of these
33 given the limited
of the discharges in
‘to 65,000 mg/l, and
ated that the bauler
40 percent over the

Thi HTMA permits 13 haujers olk npiagq, holdi

it

~ discharge 115,000

COD values of from.800 to 36,000 mg/l.

158

700 gpd into the effluent launder of
this practice generated over $ 350,000 of income
discharges on the treatment plant are ditficult to .
sampling of these wastewaters, A single day's testing
April 1985 produced suspended solids results ranging from 2

. HTMA has estim
wastewater incr;eqﬂ:_ggbgge,‘sl‘ndge production
o volume generated by the influent wastewate

bhan discharge to the sewer,

loadings at th,
urcharged $

: POTW,

10,050 per quarter:
es, the NH; concentra-
entration, so that the
$ 1,500,

© 009567
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MAIDEN CREEK WASTEWATER TREATMENT PLANT

Blandon, Peansylvania

The ‘aiden Creek Wastewater Treatment Plan: (MCWTP) went on-line in
Deceraber, 1981 as a secondary treatment facility designed tv remove both
carbonaeer:ua"dntgwgigggget;pﬁi BOD. The plant uses a patented aerated sub-
@eryged fix:d film biologivcfgl_mgnatyagm system, where flat asbestos plates

hanging vertically in the settied wastewater provide a growth surface fof the

bacteria. Each of threce contact basins contains 320 plates with 200 sq. ft. of
surface area.” Oxygen is provided by fine bubble aeration through ceramic

~diffusers.

During the first six'nont'uo! operation following an initial acclimation period, -

the MC'WTP experienced zradual flow increases from 0.1 to 0.15 mgd while
consistzatly meeting their permit limits. Tn August of 1981, a local mushroom
Processor began batch discharging high BOD wastewater to the POTW at flows
Sometimes exceeding 100 gpr. The hydraulic and organic shock loudings

resulted in nitrifier washouts, solids carryovar, reduced BOD removal efficiency

and at ti.oes total ‘biological process failurs. Although the industry was not

Wmeasuring their wastewater flow rates at that time, they were the only
significant non-domestic contributor. After factoring out any potential infiltra-
tion/inflow frcm stormwater flows, the discharge patters from the industry was
obvi.us from an inspectivn of the weekly flow recordings at the PCTW.

Figure C-2 illustrates the dramatic effect of the industrial discharges on the ’

MCNTP int luent.

)

o,

\\
~\

April, 1982
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AS 3 rasvle of signifizant time and effort on the part of Maiden Creek Township
Muaicipal Authority two years ago, the food processor installed a physical-
chemical tredtment system which included surge control tanks and aeration. The
¥stem did reduce the solids load and partially mitigated the flow spike problem,
althuugh the surge tanks were not capable of providing con lete _equalization.
Unlortunately, the great percentage of their organic waste is soluble, so the

treatinent facility is inelfecti , W,
lly, wastewater production far exceeds the 50,000 gpd linit imposed by
their permit, su occasional flow spikes are still evident. The industry has
rejuested ncarly ten times the current flow limit, necessitating the design of a
full secondary system to reduce their waste strength to domestic levels. Such a
system, including a 650,000 galloa aerated equalization basiy

on-line in mid-1986. In the interim, the municipality has ‘required that the
industey: e L

voatrol flow ;ufg‘ei‘; :
mete: and record their flows continucusly; L ,
reduce the BOD in the effluent by in-house  methods; and

composite sample their discharge on a regular buis.

Failure to éomply with the :rbgygggntione‘d program will re's'u‘!_tf in a shut off by

the POTW. a measure used previously in February, 1985 when the industry's

. wastewater was responsible for total process failure at the plant,

A number of cperational changes wesa instituted in May of 1985:0 help combat
the high organic loads in the contact basins. ‘ﬁm‘chmg:s‘includ:edz , .

. increasing the aeration by using all blowers at the plant, resulting in

an increase in the first stage D.O, from 2 mg/l to 5 mg/1;

® addition of selective strains of bacteria to increase the rate of BOD

removal;

incoming wastewater; and

° recycling the plant elfluent to the head of the plant to dilute the

®  reducing tlLe allowable flow from the food processor and closely

monitoring their adherence to the limits.

- Since these changes were implemented concurrently, it is impossible to isolate
the individual impacts of each operations change, However, the collective result
wis a substantially improved compliance record. There have also been no flow
sgikes at ":h]r.""Pb”‘Y*??"iifi{qggv_gid-bege}pber, 1985, indicating better flow control on

the part of the food processor.

D 000570

ve in reducing the B D loading to the POTW,
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ROCKY CREEK WATER POLLUTION CONTROL PLANT

12 mgd of wastewatar, nearly half of which is contributed by industrial users.
40 purcent of the total plant flow and 70 to 80 percent of the organic and solids
Inading is contributed by one papér products manu,a~ty Additicnal major
industrial users are an animal fond procussor, two food processors and a wood
Dreserving plant.  The RCTP has been in substaatial non-compliance of its

Th+ Rocky Creex Water Pollgtis)n Contryl Plant (’!CTP) treats an iéqrige‘ ‘of

NPDES permit since coming on liae in 1975, primarily because of variable
‘lischarge of high strength organic waste. Although indust:izl wastes continue to
_make up a large portion of the organic loading to the RTTP, the plant has not
‘exparienced a NPDES periait vioiation in the last six muuths, coinciding with the
develonrient and implementation of an industrial pretreatment prograin.

The RCP utilizes the extended aeration nctivated sludge process to treat the
high-strength domestic/industrial wastawater. The large organic contribution of
the paper products manifacturer is nutrient deficient and requires phucphorus
and nitrogen-addition for proper diologiral treatment. Despite the large organic
contribution and poor solids sattling chaeactecistics of this industrial
wastestream, 1t aas not historically presented chronic treatiment prohlems
because of itr fairly consistent strength. Intarferences identified at the RCTP
werae primarily attributed to the other major industrial users, in particular the
animal food processor. Overations at the anina; food processing plant ware such
that periodic siugs of organic wastes were discharge:d to the RCTP wita COD
values as high as 30,070 mg/l. Typical daily avarage RCTP influent urganic and
solids loadings wer« 350 mg/l 30D and 230 mg/l 38, hut woull rise as high as
525 mz/1 and 500 mg/l, respectively, during upset periods. These stress
conditions rasulted in treatment plant organic averload and nnorly settling
siudge, with effluent BOD and SSlevels risirg to .80 m3/l and 150 mz.
~aspectively. 0Oils and creosote frrm the wood oreserving piant are not typically
‘discharged in high enough concentrations to upsat the biological treatment
process on  their own, but uccasionally contribute to the magnitude of
interferences during organic overlnads by decreasing sludge settleability.

Chlotine addition was used with some sucesss to 'iﬁi‘prove’ the scttleability of the

activated sjudge,

To contral a worsening problem, a pretreatment program was

industrial wastewater discharge parmits wers issued in October, 1985 by the

Macon-Bibh County Water and Sewerage Authority. _In order to meet taeir
. sultants to examine taeir
pretreatmsnt nrograms or have installed or upgraded existing pretreatwment
plants. The paper products manufacturer upgraded its existing stadilization pond
by installing a new 15 miiisn gallon clarifier, a thickener tank and belt presss.
The dewatared sludge is incinerated. The animal food proceasor modified a sump

permit limits, nearly all major industries have hired con

Pump station in addition to constructing a ncw drain catch-basin. These

wodifications allow for the recovary
shriges and cause wast=watoer

143

vs developed und final

cf previnoaily wastedl sugar and molasses
wrRanic loadings to be signilicantly decreased, in
1dditioa to being equalized. The wood Preserving oparation installed a4 compact
zlarifier that recovars flaatable ails and groas:: as well,  The industrial

000572
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t improv AV & major factor i the RCTP treatment
inprqvtnf”iﬁ”ii;""u the plant has goce from being ovarloaded and upset 50 percent
of the time to belng upset twice a month a; most, As a result, no NPDES permi,
violatinns have bcen experiencod since September, 1983, L -

pretreatmeont | Provements have been

Tra e
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Eack River and Patapsco, with a combined volumetri rate of approxi-
mately 250 millicn gallons per day. The Plants serve 4 combined population of
nearly 1.3 million, residing in the City and the Countles of Baltimore, Aane
Arundel and Miwerd, accordance with the fequirements of the General
Pretreatmen: Regulations (40 CFIt Part 403) establishud by the U.S, EPA, the
City develyped an extensive industrial waste contr.l program to: .

The City of Baltimors awas and Jperates two wastewater treatment udlléin.'

e  safeguard the public's healsh;

®  protect the wastewater systems and its employees; and

° prrvent Jeterioration of the receiving waters andlmds.

‘The final report outlining the detils of the industrial waste Program identified

4,700 sources or potential scurces of avadomestic wastewater, cf which about
220 are EPA-designated categorical inZustries. A program of this magnitude
requires a significant committment i terms of personnel, equipment, office
' SPAce, and supplies. Annual operating costs are expected to exceed $2.5 million
by fiscal year 1939, ' ° L R

As part of an initial sampling effort, 35 noncunventional organic and inorganic

pollutants were identified in the influent o the two POTWs, Based on these

data, the following iadustrial discharge criteria were recommended or reitorated
in the industrial waste control prograi tinal report: : -

: ~ Limitations
Parameter {mg/t, except pH) ,
pH , 6.0
FOC L , 100
CN*- 0.2
Cd ; 0.18
Cr (Total) e §

Cu .9
P ' 0.7
Hg | 0.01
éa | 2.6
Explosivity ; 10% LEL

The report further specilies the need for continual monitoring of influent and
ef{fluent toxicity through
treatment plaats,

One of the more intermsting aspects of the Baltimore program is the cowputer
coding of the sewer cnllection svstcin, By knowing the constituents of each
iadustry's discharge, the flow rale and cheir Iocation in the cuded sewnr sysiem,
& contaminant discoverad z. either POTW can theoretically be traced back to its
potuntial source nr sources.” While such a backtracking program is of little use
far isnlated dischirgss, it could prove beneficial in locating chrenic dischargess
of specif:c eo—=~nds. (S BRI

ich '. : Lo

- 000575

the use of Microtox and ‘bioassay méthods at Luth
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T+ Buck River facility is hydraulically aad organically overloaded, rasulting in
2{fluent BOD and SS coasistently ia excess of the 45 mg/l intarim limits. The
plant i currently undergoing a major fenovation to replace the 30 acres of
toivkling filter rock madia _with compl ste-mix activated sludge, along with
si3ailicant -dt-rali.m)ﬁgggmg«;piﬁ;}igyp,g(_wzgqsg prucess units. The renovation work
% 13 Dreparation for new NPDES Permit limits of 10710 and 2 my/l (NH3), which
- #ili requir s the addition of powdered activated carbon as an aid for nitrification.
lndustrial flows to Back River total approximately 27 mgd, and are dominated by

‘8rtals nd yolvents in the discharge.

The primary source of wetals in the system is fror the 12 metal plating
Ip=ranions identified by the industrial waste survey.” The proble:n with the
B=tali tontent in the wastewater is that it Pestricic the ultimate disposal
2p90s fir the digested and dewatered sludge.  When local limits were
calculatyl dased on unrastricted distribution of tac sludge, the limits were
“ccasionally onc-fourth of the achicvable levals. Coawqueitly, tne City of
Baliinurs aptad for the less stringent 10,000 gpd electrcplater standards for the
noncategorical industries. A compost facility now under covstruction is

2Yp=ctad ) peocess 150 wet tons of the 4 50 tons produced each day, begianing in
- Mares 1957, The metals content coatinues t., remain a concura for this disposal
P, ; : e el ; ) . ;

The Sencfits of pratreatment {or metals e2.noval have been dg:pgnsmt_r;t‘ed at

Back Rivar, An jacinerator had been discharging 2 tons of fly ash per hour into -
the collectinn systam, which was high in_metal contat and was r28pansidle for

, , waste sater containing
Metais vers from sten) and automobile manufactaring. In each case, pretreats
o« 1t facilities have come ca-line during the past year, vith a moasaseable drop
in influent ad sludge conceatrations. The sitaation has impraved to the point

) percant of the cadmiuin ia the POTW inflaent. Other waste @

where the City is reevaluating ji:nits an.d granting ex ‘aptions toso‘m-mdxstn:s*

on a4 casn-br-cdsa basis.

The sccond major ar=a of concern at the Back River piant ste.ns fro.n the large,
hatch discharges of solvents, petroleum

#ay traced tn a paint and chem
in-house w)lvont rECOVEPy syst ar.3a |
4,000 gallon discharge of xylen: by a wast: hauler, which was teaced to a
sperilic location in the collection system. ~Tatrachiorontuylene has been
liscoverad and traced to drey cleaning operations. *Yhij. such discharz=s hava not
resultad in process inhibition at the plant, the health and safsty issues and
P tantial for explosion are of s2rious concern tu the City. -
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Jhydrocarbons and ~ther tocic nrganics.
A 279 am ischarge of atiylbenzene, xylene and tolu-se rosulted in the
vacuation of tas largest pump station and other buildings in tuwrn. The problem
' icals manufacturer, ¥ho has sinze improved fts
em. Asimilar wva.sation eevalted from a ,
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PATAPSCO WASTEWATER TRE \TMENT PLANT
Baltimore, Maryland e
A 1931 ZPA-sponsored project on bismozn:iteing of diract Jdiscaarges rated the
Patapsco plant a8 having the wnsc ¢<i: +€0uat Sf thuse saevaye.d. Ironically,
the second mos: taxae discharge caqe fron an ugricultaral caeenicals mmdfic-
‘turee wha, ia 17313, ceased uirect ‘lischarging and now seads theie pretreated
wAstawatae to Patapsco. The High leve]l 56 2 gicity has rasulrd in the collection
»{ much bioassay, ACIL: OXITILY und 2510 autar data wver the past fuur years,
Despite a Righ level of megssred tIXiCiz7 10 the inflysat, the Plant cureantly
meers ity disenarge limit fur 300 and SS, mlicating the adility of activated
slulue o acslitgate sy consistient levals of ANy organic cuif yiiads. .-\éute
toxicity data using a Beckman igrotox anit have S sen eollected sinee Novembae
1930, Some of the rasults 2t these anaivses are showa o Figure C-3. The data
ire on an inverse scais, with the lowvest valuas indicating highest toxicity and
approxinately 45 parcent coresponding to no toxic effact, ‘ :

. = "

I=—— T~ = y=iY0
Q332038130 s203d)30)a0assdslistlasastd)
Wiee | i [ [ »a

(Courtesy G.H. Slattery, City of Baltinore)
Figure C-3 illustrates the toxic nature of the Plant influent and «ffluent unti]
September 1982, at which time the secondary treatment system went on-line.
The acciimaticn of the activated sludge improvaed effluent toxicity from
3pe~c:nt to i) nercent hy December, where it remained until sacondary
saut-fown in Fabruary 1983, The efflcent again became toxic until the seccn-
daries were returned to service on June 15, providing clear evidznce of the
detoxification capability of acclimated activated sludge. B

e
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trom

iy dosphorts and an effluent pH below 6.5, T

ptosphorus prublem i being dealt with by installin _A/O technology in the

oxygenation baains as a m, ans of biological Phosphorus removal, The low pH §s

nt in oxygen activated

inJerent in oxy Con 1 sludge eystems, typically producing an effluent in
wxcess of 250 mg/! of €Oz and a pH of 6.2. The problem can be corrected with
either cbcmkql ;af!/jusg:ppgtpr post-aeration of the wastewater.

Athough compliance with the NFDES Perrait hus been achi
inhibition is still present despite the impruvement since 1983 (see Figure C-3).

Evidance of tais inhibition is provided by the operating F/M of 0.3, which is
significantly less than the design vaiue of 0.5, As a means of further improving

the situation, the State of Maryland included the Iollbwigg& in the consent 6«!«

issued to the City in 1984; |

S lnstall on-line toxicity monitoring of the plant influent
®  develop 4 toxics emergency response plan
[ ]

anlarge the scope of the City sewer ordinance to include specifics on . .

toxicity and flammability for lndustrialefﬂueuts.
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The attached data sheet indicates thltPltap-eo's mc““cmplhacc has resulted
the discharge of excess

~ ] & °°R &chieved for BOD and Ss
at Patapsco, the plant flow is well below the 70 mgd design capacity. Tozic -

- - .
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The single mo;:tfslgniﬂcint discharger to thlqvl'nioflobdﬂwiafs_ktqykagg;,‘I‘ruincut
Plant is a turkey processor who contributes 3u porcent of the flow volume. Until

~ }Wwo years ago, the Industry was discharging high

{1000 to 1200 mg/1) and large quantities of feat
was so prevalent that flotation thickeners we: ed in lieu of primary clarifiers
in the original plant design during the 1950's. The problem had become
unmanageable from a plant operations perspective, hence the municipaliry

required the industry to iastall flotation on-site, thereby reducing the FOG level
to under 190 mg/l: : B e ‘ o

concentrations of oil and grease
s to the POTW. The problem

| Raeford's pretreatment progrim defines a setOl' surchugcable and prohibitive
limits for tive parameters: , T e

Parameter Surchargeable B Pl'dlﬂdﬁn
' , o (g {mg/l)

BOD 400 | 800
cob 1000 o : . 1600
TSS 350 - 600
TKN : .40 . 80
NG - o o 100
If an industry's wastewater exceeds the limits defined in the first column during
their twice-per-month sampling, the sewer use fees arc computed .using mass-
based unit costs 11 addition to the flow-based rates, Should an'industry ‘discharge
w>stewater concentrations in excess of the prohibi values, a notice of
violation is issued and the industry is given 30 days t ect the problem prior

to the initiativn of a five consecutive day samipling program. . Consistent -

noncompliance with these limits can result in a shut-off of services, but such a
drastic step has not been necessary for any of the three industries to dute.
: : : . Ty -

of the site visit, were in violation of the probibitive BOD Hmit. Theis most
recent sampling analysis indicated the following concentrations (in mg/l): -

~ BOD = 1000
COD = 1400
TSS = 500
TN = 70

The turkey processor ‘is routinely surcharged for their discharge, and at the time

stics manufacturer)

mill and a cesm
astewater to the

00) and COD (1200-1400)

The two other industries ia to
=ach contribute high BOD (600-800) and 1200-1400)
Plant. Since Raeford is only at 2/3 hydraulic capacity, these organ

adversely affect the extended aeration process.

The cos:natics manufacturer has discharged low pH ( 1.5) \'utewat r to the p
in the past, which can be toxic to the biological pq‘p’gl;gig}g,,iy;ﬁﬁtbuew,actinte«}
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sludge. Effiuent BOD bas climbed as high as 90 mg/l on occasion. When
operations personnel became awars of the prodlem either by industry aotifica-
tion or increased D.O, in the aeration basing, two procedures have been
implemented to mitigate the impact; ‘ iy b s e RS D

®  Recycle portions of the aszobic digester to the plant influent, which
serves to dilute the low pH wasteirater and return healthy organisms

to the aeration basins. o | e | L
¢  Add lime to the aeration basins to clouitc" the mixed liquor pH above )

The other major stuubnnj block to coullshnt coxaplhuunknford had been

the high iafiltration/inflow in the collection system. During the summer of 1985,
influent flows reached 4 mgd, resulting in a substantial washout of the biological
populations. Performing a television survey revealed tha 1. wmaln

trunk lines to the plant (an 18° pipeline) had collapsed. By simply closing off the

collapsed line (the parallel 24° pipeline was ddequate), the I/1 flow increment was
reduced to 100,000 gpd. =~ S e
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~‘3r.USE RIVER “IAST“ ATER ; REATME\IT PLANT
Raleigh, North Cnonnn ‘

in 1)0'). the :0 m.‘ A-Qu’t‘ Ro o ‘Naste K ] )

line to replao.e the ov¢rload-:d ‘mgd Walnut "rm-‘k pla-u. ‘!'hc Clty ot Ralelgh
has lnstorically besn a cumu nity that e u!.-.nr.ed 1ndustey. In the early 1960's,
t ;’ uit‘: ne efﬂuen: ranging
1 recycle wastes,
liest Sewer Use
act.unre was eucted in lu..,' with centinu , cation to comply -with
c'hu\gos in the Federal regulationy, The n~t :ffect | influent BOD

consistently belows 20C mg/l; Jdespite an -adustrul tlow valume r»presenting :

pt] gercenc »f the »lant flow,

The only significant ind-strial dis-.harge to the w l “Creck plant was awla'-.'geE
' wproaxbitcd by a

elestruplates whuse oc

sewer use ordinance during the 1950, ‘Digestar ugsats’ (derremd gas produc-
tion) and high sludge metals content were teaced to t ‘ﬂ‘put ular industry.
Since dried sludge was being made availzdle to the vommunity fo

purposés at the time, concern’ for the metms le 'prc-np‘ :
proposad ordinance which directud the industry to construct ap
prerreatment facility.

Two other metals-related ind.stries have beer espe
since the construction of the X2WTP. In the curreat facmty, wet sludze is land

applied ¢ farmlund adjacent t the POTW, hence me“tal,_v critical, In

each case ‘an -!ectroplat»r and a printed circuit board wmanufacture

inrdustries were discharging levels of Ce, Ni, Zn, 'Pb and Cu scmetimes in excess
of 1,900 m3/l, with highly variable uent pH, and were uncooperative iu
deaiing with tne City of Raleigh. Fining the former industry $1,0C,, and
threatening the ;.at or mth same, provi r'-d sufficisnt incentive to install

pretreatment.

In the carly l"ﬂ‘)'s 2 pmdc cer »f aminc aclds for phumaceuticals was attr.u-ted

~te Raleigh and givea the talse impression ey would be able to disch:u'ge slug
loads totaling 1,000 Ibs ~f Nt{3 t) the P ['W =ach day. Fortun an activated
sludge system nad ‘baen coas.ructed for their facility for BOD recuction, ‘which

<

p-ssessed sufficient capacity to mmfy their wastenater to an ammonia .
concentration of 50 mg/l. On one occasion, the NH3 levels became texic to the i

in a gradual loss of mtrification at t

Fretraqtinant activated sludge, r-sult
PCTW. ‘..nuwa. - Jmitoring of al’
theie aan ritrilior pojulation whil !
activated sludye with a viahle nitrifier popula.ion for a speedy recovery.

at ¢he same time re-seeding the industiy's

prnst lisnit, Jespite Mugh daily eoncentrations !ollomng the inc:dem.

N otatey pr'»d.u.s manufarmrnr vho f-lnns the stainless
».2+ 204 praviousiy vlucharg-d these rastes directly t
& W06 myl, vith occasinzal valun in the 30,0

v e,

15§

The
rapil raspanse prevented the 'n-:rmly ~{flecent N!’3 levels from exreeding the

high sludge met.ﬂt .

‘ 060584?~

g ‘~.~, R
linity and NH3 allowed the City to preserve ' ‘

steel"tu..ccr trucks on=
rage BODs
/1 range were

Wursing with the MNorth f‘ar'-l.na State Um\#rsnly, a varuum fecovery



System was developed and & market identified for the collected whey waste. The
e{fluent- 300_.10&”71;66&591 2,000 mg/1, stin resulting in a high _surcharge
piyment. The City of Rdclgi“hufwgig!d_;hq prohibitive BOD limie of
1,300 mg1 in this case becaute space limitations og the industry's property

‘ p#&%’htiitboq from installing additional pretreatment,

An unusual case at the NRW TP was the discovery of high 2inc levels (1,000 mg /1)
in the discharge from an office buildin N0 manufacturing component,
“hrough discussions with maintenance pes el, the ¢ 7h

thae the contaminated discharges cortesponded to Loor stei

‘buiiding. It curns out that a Zn-based flcor wax had be sed, and stripping an -

entire of‘ice buildirg over the course of & week disc 23 1o the
POTW to sinificantly raise the ievel in their sludge, " o

The Raleigh plunt is currently undar sonstructioa to increase the hydraulic
Capacity frcm 30 to 40 mgd, wit’: an additional expansion to 60 mgd planned for
the near future (the schematic shown on the next page is for the 40 mgd
facility). The rapid growth of this cummunity will continue to kring with it a

al wastewaters with, in some cases, unpredict-

able impacts en the POTW. The Raleigh case study illustrates the need for
continuous snrvey and moritoring even after the implementation of a successful
industrial waste program | any dyn‘ami,c_, population center. ,
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_ability. Despite this, the HCPCF

‘e

- e e G - iovitn

HORSE CREEK POLLUTION CONTROL F
North Auguste, South Caroltea =~

The Horse Creek Pollution Control Facility (HCPCF) is a regional plant,
operated by the Aiken Couniy Public Service Authority (ACPSA), treating a
predon.inantly industrial wastewates. Minety five percent of the industrial
wasteload iy contributed by several large textile mills and is characterized by
high COD, BOD, alkalinity and pH. Combined domestic/industrial influent
wastewater pH fluctuations of up to 2.5 units per day and alkalinity fluctuations
of up to 600 my/1 per day caused inhibition of the hiomass; poorly settling sludge
and caused effluent suspended solids permit violations. Since implementing a
pretreatment program and issuing industrial ‘ys'as"tew'ajtq,rfg_i;éf?:irze permits, the

“has been free of Npogs permit violatioas ¢ |

for over eight menths.

local textile processes include grading épe'i“a:;‘ioi:‘,s,“linis/hiﬁg préc}e;sﬂ'es ut!ilzlag‘ '

dyes, and specialized textile chemical manufacturing. The textile wastewater is
highly caustic with alkalinity as high as 2400 mg/l, and pH exceeding 12.5. Prior
to zretreatment the combined industrial/domestic influent %0 the'HCPCE" had

the following characteristics:

PR >11

BOD . 360 = 321
COD 910 mgn
Alkalinity 1100 mg/:
S 210 mgn

Other distinguishing characteristics of the influent wastewater included the

extramely light nature of the suspended solids and a dark blue/black color,
typical of textile wastewater from washing and dyino operations. B

Prior to the summer of 1985, the textile industries employed a limited type of
pretreatment and ilow equalization.  This limited pretreatment - and flow
equalization resulted in the previously mentioned plant influent pH fluctuations
of 2 to 2.5 units and alkalinity fluctuations of up to 600 mg/l in a given day.
These fluctuations caused some inhibition of
bydraulic detention time in the aeration basins was in

effluent BOD was within the ‘permit limit of 33 mg/l.

pH and alkalinity

~ Ductuations had their most deirimental effect on biomass settling

characteristics and solids carryover in the secondary clarifier often resulted,

lasting for 24-36 hours. During these episodes, ta‘l,ﬁam‘;ent;m.' arganisms were

nccasionally nbserved in the biomass. The solids carryover piublem ﬁdfsen‘éd';iu
the winter months when Wwastewater temperatures were l:vwr, but chlorination
of the return activated sludg=, the influent to the secondary clarifisr and the

‘contents of the aeration basin was somewhat successful at improviag settle-
still experienced effluent suspended solids

violations in 15 of the 19 months prior to Septembeﬁr.'_l 985. 

The State of South Carolina mandated that the ACPSAunplement and en’farccyja
© pretreatmest program in the spring of 1984. _ The ACPsA responded by

the biomass, but because the
excess of 1.5 days,
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doveloping such a program ind issuing dr!}tlndmiridwutcw;tor
permits. Final State approval came in May, 1985, As prasently written, the
industrial waste vater discharge permits are Aot é,e:cric,tivc.wﬂal,!??!ina BOD, COD

o alkalinity levals a3 high as 600 mg/l, 1300 = 3/1 and 1500 mapy. respectively.

Howsver, tie perwmits have Caused the textile industries to make small, hut

meaningful alterations to theis wastewater discharge practices, resuiting in

~avarage plant influent pH levels dropping from 11-12 to 10 and alkalinity from

1100 mg/l to 700 mg/l.  More oportastly, maximum ~ daily influert pH

‘ﬂuccua,tiom, have been reduced to 0.5 units ur less. Figure C~4 shows the
magnitude of pH fluctuations both* belosre and after the ,_,l,,g:plema_-iut,ian of

pretreatinent. Simple modifications at textila facilities to process
and waste pumping ychedules were typical of th. changes that were nec:s

reahize the described results. Becausa of tie more stable wkatéwatér;diitchtrge. '

the HCPCF has realized more consistent plant cperation and has not viclated its
NPDES pekrmi‘t,inrokvgr eight months. v . ' N T
Some of the textile dischargers dn not currently meet the pH ;nd,dkalin!ty

limits of their _industrial wastewater discharge permits and are ‘under a
compliance schedule to o so. The facilities are installing pretreatment works
for caustic recovery that sheuld significantly lower pH and alkaiinity levels. The
HCPCF !so presently studying the addition of floating mxing units to

Jugment the turbine surface aerators in-the aeration basins. To date, evidence

inficates that a “Dore consistent secondary clarifier solids fead is achieved which
improves the quality of the secondary effluent. SRy RICE TR i
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NORTH SHORE SANITARY
Guna, Llinois ’

The Gurnee Plant of the North Shore Sanitary Distnct (NSSDGP) receives an

average daily wastewater flow of 12.4 mgd from a varlety of sources.  Those
ic sewage dischar " e":!

suurces include a major naval installation, domesti ]
secondary efflueat from the District's North Chicago Sewage Treatment Plant,
and other industries which coatritute 17 parcent of the tntal flou.

Since startep in 1976, the MSSOGP has experienced periodic failures at achieving
airification in the two-stage activated sludge system. The failures to achieve
“nitrification to the ammonia levels of the Dist nt limits have
dlsa, at times, Scea accompinied by genaral p sets Lave resulted
ia effluent S5 and BODg violations, One f the major industrial contributors to
lae Curnee Plant, a pharmaceutical wanufacturer discharging an average {lo ~ of
750,000 god, has similaly experienced upsets of its own sctivated siudge
pretreaiment system which Fave resulted in violations of the District's.local
sewer use ordinance. It was initially believed that the observed interferences at
the NSSDGP were the result of the discharge of filamentous nrganisms and other
solids Ly the manufacturer. The initiation of in-plant solids metho
‘which sigaificantly .essened the quantity of solids enter ing the incustrial
. #astewater pretreatment system) and pretreatment system upgrades did not,

however, eliminate ihtett’ere,nce‘j: at the NSS DGP.

In 1980, District personnel begin to suspect that the presence of a nitrification
inhibiting antidivtic, erytaromycin, n the pharmaceutical wastewater was the
'ain cause of the process ups€ts at the NSSDGF, By 1983, test and contral
bench-3cale activated sludge reactors were placed in operaticn and the effects
of the pharmaceutical wastewater and erythromycin on the NSSDGP were
investigated. A bicassay test fur the presence of erythromycin and other
nitrification i rs _way also dzveloped, along with a Direct Insertion

Probe/\iass Spe trometr
scale testing indicated t

hat the presence of soluble and/or solid constituents of

the pretreated pharmaceutical wastewater inhibited nitrification and, at high

lly, it was found that

levels, could completely suppress nitrification. | ;
to luw concentrations

although erythromycin inhibited nitrification, ac&
of erythromycin could occur in the absence of ex
fluctuatinns. B

During January of 1944, an observed average industrial pretreatmant affluent
erthromycin concentration of 53 mg/l with mass loading fluctuations of greater

than two ordurs of magnitude compietely inhitited nitrification in the Gurnee
~Plant. The rusulting BODg and 35 concentrations were as high as 26 mg/1 ard
i7 mgl, respectively. Lower concentrations of ery

such strong ccnzentration fluctuations did not interfere
the Gurnee Plant during August of 1984, with a rage effluen
concentrations of 1! mg/l and 8 m;/l, respectively, and e

Gurnee Plant and with the bench-scale test sysirms has also indicated that a lag

pericd of two to threr meun cell residence times is’ required beforc the effects

181

ontrol methods

tric technique for confirmation. The results of the bench~

treme “concentration

ythrcmycin in the absence of

ly, and effluent ammonia
<'ncentratinns ranging from 0.4 mg/l to i.5 mg/l as N. Experience at the

P

(X
-~ by,

o wa,

v
§




. e e -

of erythrumycin on the activated sludge process become spparent, Erythromycin
also was found to diseupt the settling of the ‘3'?*"?'8' carbonaceous organisms,

Measuras undertaken by District personnel to lessen ¢he -mct of the
Pharmaceutica) discharge ‘on plant performance lel!";!uclud!ds L

e The addition ol inorganie coagulants to aid Primary clarifier
' Performance; e i e B A S
®  the addition of Poiymer to the first-stage activated sludge system,
' daily bioassays of industrial  wastewaters for the presence of
~ inhibiting Jubstances;and T T L
° the _development of an - ordinance 8overning the discharge of
~ erythromycin to the NSSDGP, : Lo :

Since passage of the ordinasce in November, 1985, in which the discharge limits
of erythromycin were established, the NSSDGP',“);;: substantially beea in
~compliance with its NPDES permit and ammonia levels of 0.2§ mg/l to 1 mgn as
"N have been consistently achieved, : T Y e
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CKFORD SEWAGE TREATMENT PLANT

Tre Samitaey istricy '.',,5,, Ruckford upﬁr-u-'s tae Rm'k :
i'last  SDRST P' #Mea sepves 4 pasalation | and  murer thes
A0 in lusteies. Sartr-five meetal finishers, tvu dairies, the ' food pr wessing
planty, seveedl Larpe machine ool 'n-lnul-n urnﬂ, twenty=five pvr.mum.l batch
vast* Ngulers, 4 contract waste  te catinent £ swility, and  weveral paint
manafactas ing plaats aee amady thv majar suurces of industrial wastewater.
Industrial  wastowatoor wontributes 45 percent of the daily average tecatment
‘plaat flow ¢ Sa-ngd. Ov #p the vears, the District has expericaced sludge
lisprsal peodle-ns and isolated wxcursions of t"u-u- NPDESN per: pit dischar 3 limits
that wepe pol. uml t the nmlustrml clm"urg»s t the POTW - N :

Jpon pass iie of the Resogeces ..onwrwtvm and Recovery Act in 1780. t'w '

Dmtm.t s thickenel sludg.- N founl to be «lassifisd ay hazardous be
caulmium content. The local industeial -hwhdr,p' hmlu; which hac
ecistence for several years, wire therefors tightened for cadmium from 2.0 mg/l
down to 0.9 mR/l and sewer uso-“““‘urcﬁar,;es were applied, The result taat
teom initial sludge ra'hmum concentrations of 800 mg/kg in 1980, ‘ivlcvel of
30 mg/ky was achieved by 1984, The addition of axcess amounts of lime prior to
vacuum filtration was practiced as an interim method of rendaring the vacuum
filter cake nunhazardou: Toxicity nethod) and th
filling. This was done w _contributing indust
pratraat:nent ivstems and )
liinits, Prma-u!y, the Distrist is inve
for altimate lisposal of slwlg-.

s time to mst:\ll

stigating the feasibility of land appiication

Ishlated incidents of Satch disc‘xar,;-s of com‘vntrat»d manufacwnng procoss
s:lutions to the POTW have resulted in procuss upset: nt discharge
- violations. A batch discharze of a nickel plating sol » PO
resulted in 2 treatmeat system apset and -muc-nt BOD and S  conc
38 g/l aad 34 mg/l, r-osp»ctw-ly.  inci
industry, the ?OTW perrso
wastewatar and o
most of the mck»l
notification and the proc
splll incideat tbo POTW

npted to is 1 incomi

slug within tﬁn prim s. lHowever,

ugh the primary treatment nnlts,,by the time of
t

dif l’ncult to maxdt:uh a chlorm» ‘residual aftf-r the dism!'ectlon of
affluent. Subanu-nt analyws r»v—alnd -lﬂuem ryamdo
as 1.06 mg/1 which w
CN=-, “zt»ns:v- is

but the suurce of the spiil
cyanide may have aoccur .d' in 1970 when the raw wastewater cyanr!e

concentration increased from Irss than 0.5 mz/l to 34 mg/l in a perind of one
hour. -\lt‘mugh such shock lnad :ritnrf--r 4y’ ﬂxpenencvd by the SORSTP are
isnlated events, they have not ¢ *en uncommon at the SDRSTP. For example, in
1979 thern wer: 36 MPDES permit violations of t‘ln concentrations or mass
loadings of ryamd- hrmmum and amr. ,

slt\\~ vuﬂts, sampung and mtnrv Mwere‘ umlrrtaken.
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eptable for land

#as not verified. The ‘raost intnawe shock level of
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ompliance with the lower local rlm"larzﬂ )
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st ahlimiment of ool tyven .0 A liaits €rr (he -,liv'hw"’ii(_,'!"uh and toxic

WL tetery, 49 *Stennives industrial nnitaring progren, the

Praee 'ﬁ-yttu't's,,

A atafic stion Proccentares, and vOoper ation bet weeg the District and the local
i3 lustrios,  vep g0y PNt 18 60 (iftann yivps, 34 industrial pretrocatinent
YVSl108 Naves eveny 1t allewl and thee -geg o finishing industry has rerduced: ity
“Bvhar pe By . e U0 cnechalf ¢y aboug 3 ‘ol The avepa) Foault ‘1us beon o
rohinection of ¢ A% af ¢y, n-nﬁc"’iﬁi’iﬁ;‘i‘iiiild-mll'u,\.-n".“\J,PDEWS” ﬂol»ﬂipgu

(ern e Nist apier ) MR of wtcuriang, sy A3 3600 1979, t9 2em) i 1984,
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STEWATER TREATMENT

The lake Vills Wastewatee Treatment Plant H.MWTP) serves a community ~f

=100 porsias n Morth-Centeal lowa, Appruximately 37 percent of the average
flivw of 0,35 myd is industrial in naturs and arises fro.n the two major industries
#ithin the commanity, A printed circuit hoard manufactlurer discharges an
average flow of 39,009 opd which contains cipper, lead, chromium, nickel and
2inz.  The other major manufacturing concern discharges 59,000 gpd to the
POTW. Presently, there 4re no problem polistants associated with this sccond
discharge, - T . e BRI

The circuit board manufacturer expericnced growth during the past decade which
resulted in increased discharges of copper, lead and other metals to the POTW,
In 1980, the copper and lead lavels in the anacrobically digested sludgs were
~Observed to be 3,300 mg/kg and 1,100 mg/kg of dried sludge, respectively. The
State then intervened and haltsd the LMWTP's prior disposal practics of
spreading the sludge on agricultural land. Because of a lack of a disprsal option,
the sludge solids were allowed to accumulate within the single-stuge digester of
the treatment works with digester superratant recirculation to the head of the
facility. A one-time disposal of 90,000 gal of sludge to a landfill was allowed by
the State in 1982 after which solids were again held within the treatment works.
Prior to the receipt of a high-rate land applicatinn permit in the fall of 1954, the
sludge held in the digester contained as much as 16,000 wg/kg of cipper. -

A program of monitoring the circuit hoard manufacturer’s discharge was
initiated in May of 19%4 at which time the dvarage “copper and tead
conzentrations being discharged to the POTW were 2 to 4 mg/l and 0.4 to
1.2 mg/l, respectiully. The municipality and the manufacturer entered into a
sretreastment agreement which resulted in the installation of an ion exchange
and precipitation matals removal system. - The pretreatment arogram has
rasulted in lower metals loading tu the POTW. Monthly average copper and lead

concenteations of .64 mz2/1 and 0.3 mg’l have been observed in the pretreated

indvstrial discharge. Current municipal regulations resu’re j’p;r‘e’trﬁnihfe!;ii ‘
discharge limits for matals which are consistent with thos: of #v CFR 433 and

fines ar» imposed for each incidence of noncompliancs.

As a result of the reduced metals loading to the POTW and of the ability to
dispose of digested sludge solids on a regular basis, | Is content of the
digested sludge has been reduced to the vicinity of 5100 mg/kg as was observed
in December of 1785, R .

During the perinds for which sludga disposal was not practiced on a re ular basis,
the nvejall plant perform'ago:g’ was found to deteriorate. From ave. ¢ effluent )
20Ds concentrations of 19 mg/l and 24 mg/l in 1982 and 1983, respectively, a
yearly average ‘#{fluent BODg nf 40 g/l was s%served for 1984, The effluent
EODg for the last quarter of 1985 averaged 22 mg/l. Although the results are
not conclusive, it is balieved by snme that the poor overall plant performance of
recent years was the result of high organic and solids loadings (because of
digestor suparnatant recycling) to the trickling filter and possible metal toxicity.
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MARsuALL'rO\mwarsnPou.unoncou'ram.Pum‘ e

Marshalltown, lowa

The Marshalltnwn Water Pollution Cantral Plant IMWPCP) experienced brief periods
of =fluent BOD limitation violations peinr to 1982, The violations were the
combined result of high hydraulic luadings to the plant because of infiltration
and 1aflow and excessive BOD3 loadings which excee

treatment facilitios. Whereas the MWPCP was desig 1nd
P#ak hydraulic flows of 5.5 and 8.0 mgd, respectively, extreme wet weathsr
flows as great as 20 mgd were exparienced. Flows in excess of 8 mgd were found
tJ result in an excessive luss of microorganisins from the activated sludge
system and it 'vas necessarv to provide only primary treatmant for the total flow
and bypass secondary treatment {ar the excess wastewater flows, At the same
time that high hydraulic luadiags were experienced, B“ODQ"‘l‘o\ags,_;ver‘j;jging

14,000 b BOD3/day were contributed by a meat packing faciiity, The average -
gs represented 65 percent of the ‘average

EODs of the industrial loadia ) f Ve
wastewater strength and maximum " industrial contributions of 33,000 Ib
EOD:z/day were observed. Additionally, excessive discharges of grease (up to
15.9,9 1b/day) had als0 occurred. Prior to 1982, the industrial wastewater in

“{uestion was not receiving pretreatment. ‘The effluent limitation violations
arose during periods of high hydraulic and high organic loadings at which times

Plant effluent (secondary _effluent plus bypassed primary “effluent) BODs

concentrations of up te 170 mg/l occurred,
Included in the
apacity, the
the organic.
a presented

A significaut upyrade of the MWPCP was completed in 1982.
upgrade were additional treatment units for increased hydrau
installation of a jet aeration system which substantially incr
loading capacity, and new sludge handling facilities

in the following table characterize the MW] as

4pset parameter values reprosent the "prdcfe"fiﬂsfc‘ohdit;ions‘ prior to the 1982 plant

upgrade and during perinds of ‘high hydraulic and organic loadings.

In conjunction with expansion of the capacity of the MWPCP, the meat packing .
e minimization/pretreatment program, upon
ed the average organic load of the industrial

industrial concern instituted 3 wast
State intervention, which organic load of the ir
wastewater to 8000 Ib BOD with a solids loading of 4000 1b/day. Livestock
holding pen runoff is now subject to primary sedimentation. A blood collection

and drying system was installed, The remaining wastewaters are strained and

subjected to dissolved air flotation for grease removal.  Although other
wastewater pretreatment alternatives were proposed, the selected system was ;
: econﬁ‘tﬁ‘icany‘ragyiag;:agedg;fbecau_se"‘o! the pntential for protein and grease

recaovery,

A total of 37 industries were identified in a city-wide industrial survey. Of the
37 industries, 20 were classified as sources of industrial wastewater and of these,
six ar= monitored regularly, One categorical electroplater is subject to a
compliance schedule. The total industrial wastewater flow averages 1.2 mgd.
The present industrial pretreatment program consists of sampling and analysis of
the industrial discharges, as conducted by MWPCP personnel, and close co-
nperation between the mun
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ded the capacity of the
ned for average daily and

s it now exists. The reported

nicipality and the various industries, There haveheen - B



fu racent avests of nuncompliance un behalf of the MWPCP becausn of industrial
waste dJdischaryes. There have, however, been several instances of potential
interfercnces tu, \{WPCP operation because of industria] waste discharges. For

uxample, elevated but' noninter(ering concentrations of lead in the treatment

plant iafluent wern traced to the batch dumping. of a lead-acetate solution used
in the manufacture of latex paint, The lead was voluntarily sliminated from the

' waitaw'itié“"iii’iiiilly by reuse and

raore recently by process substitution,
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SIOUX CITY WASTE TREATMENT PLANT (SC\ LI

Sioux City, lowa

‘The Sioux City '\Vajgg Treatment Plant(SCWTP) treats a ‘éélﬁﬁihéd'v ind,us'trijyai and

municipal wastewater average flow of 13.5 mgd and discharges to the Missouri ‘

River. More than 140 industries were igemiﬁ"ed’jby(m;wi;;glgsxri;l survey as

potential sources of wastewater. Of these, four are categorical metal finishing

or electroplating _industries and, _as of recently, eleven industries contributed
significantly to the suspended solids, BOD and @il and grease discharged to the

SCWTP. Although the total volumetric load of the industrial ‘wastewater is

!ypicaﬂy less than 10 naswani 5# :hé ‘total ﬁoi‘.' the ix;dns‘tri‘a,i,org‘anic‘ loads to

raretall STIW weITmes AW pus LGN U»l - :
the plant account for greater thar 50 percent of the sbserved loads.

The SCWTP has Jexbéyz'-ielxit:ced two ;epna,t,g:,k insta,n-"#f in which industrial

discharges have iaterfered with normal plant operations. Isolated slug loads of,

zinc were experienced by the SCWTP in March and again in April of 1984,
Levels as high as 16 mg/l 2n were observed in the treatment plant influent and
both slug-load incidences resulted in an upset of the activated sludge process and
violations of the NPDES discharge limits. Elfluent BODs concentrations
exceeded 60 mg/l and effluent suspended solids concentrations in excess of

200 mg/l werc observed. The investigation of the first slug load of zinc was ‘

somewhat hampered by the lack of in-house capabilities for metals analysis and
the first indication of ‘a contamination problem was the process upset itself.
Upon confirmation of the nature of the interference, a temporary sysiem for the

continuous addition of lime to the primary clarifiers, which would result in the

Precipitation of subsequent slug Inads of zinc, was installed anu operated uatil
such time that frequent and periodic monitoring and analysis of the influeat for

metals could be performed at the SCWTP,

The source of the metal discharge was identified from the City's industrial use
survey and from samples of wastewater and solids collected at specific locations
in the wastewater coliection system. In addition to the process upsets, sludge
held in storage lagoons at the facilities became contaminated with zinc and plans
to dispose of several years accumulation of 'sludge by spreading on agricultural

land were modified upon receipt of special permitting from the State.

In 1985, a pharmaceutical extractor came on line discharging batches of high
strength waste without pretreatment. The strength of the waste ranged from
10,000 to 100,000 mg BODs/l and the waste contained high levels of salt and
sulfite. The avarage BODs of the waste was 35,000 mg/l batch dumps
represented 45 percent of the total organic load to the The "activated
sludge process was sevérely overloaded and intermitt
level occurred. It was possib d sluc
accommodate the severe organic loads, but the process would again be v
during the weekends when the pharmaceutical extractor was not discharging
waste and the organic loads were reduced. Throughout 1985, the SC#TP
exparienced severe violations of their NPDES BODg and suspended solids
discharge lLimits. Frequent violations of

discharge permit occurred with respect to the organic .
loading of the waste. The industrial user was placed on

a comphance schedule
192
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le to operate tre activated’ sludge process to

the pharmaceutical extractor's
strength and daily mass
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and continued violations of the dincharge permit jpoc».uaqdacgiou that would
ralfite ‘mmd ey geualization and veductlons In the ievels of methyl mercaptan,

sullite and sulfide. Presently, all batch waste dumps are transported by bulk to

the SCWTP where they are metered, by SCWTP personnal, into the plant influent
under cuntrulled condltlom._ ,‘ o e S

The upset conditions Presented in the following table represent conditions
related to the discharge of the pharmaceutical wastewatsr. The renorted upset

conditions fapresent averages for soveral months of 1983 ‘whereas the typical

those months in which the slug loads of zinc were experienccd e

conditions were based on data for 1984 which spanned nine months and included
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NEWARK WASTEWATER TREATMENT
Newark, Ohio

The NWTP had been in substantial non-compliance of
rom the beginning of 1983 until the middle of 1984, Thi
had resulted primarily from increased waste loads on the P
sources. Between 1979 and 1984, the percentage of ind
increased from 12 to 22 percent by volume, with influes
220 to 330 mg/, while suspended solids increased from 20( 1/t 1
complicate the non-compliance problem, four separate ammonia discharge
‘episudes occurred from August to October, 1983 whicl resulted in the killing of
80,000 fish in the Licking River. The fish kill pre
Verified Complaints to the Ohio EPA on August 6, 198
~ Preservation Association, against the City of New.
an investigation, the Ohio EPA issued Director's
specifying a compliance schedule and
facility upgrade is completed by July 1988,

consistent violation

 increasing from

There are two significant industrial contributors to the NWT 0 were J
issued Director's Final Findings and O May, 1985. A tiberglas insulation
manufacturer had been discharging high concentrations of phenol (2-5 mg/l) and
NHj3 (up to 500 mg/), with occasional spills of formaldehyde into the collection
system. The activated sludge bacteria were acclimated to the phenol in {
wastewater, but were susceptible to shock loadings of the NH3 and formalde-
hyde. Fortunately, the industry was ‘responsive to the problems of the N'VTP,

and instituted a corrective program to:

o conserve and recycle plant flows, which haveredncedtheirdischuge :

by 60 percent (from 1.22 to 0.45 mgd) over the past two years;

®  construct an aerated ‘equalization basin to “air-strip phenol and

distribute diurnal {fluctuations; and

‘e  construct a ‘pretre:m'eng facility for their landtm leachnte. ) |

‘problems in the

The POTW is still subject to oc y high NH3 loads fr
which is currently the only identifiable cause of interference problems in the
plant. The municipality and industry continue to work cooperatively to resolve
this problem through the implementation of a spill prevention and control
program.  Additionally, the renovated POTW will use some of the existing
clarifier tankage for off-line storage in the event of future spill episodes.

A second major industry is a dairy which came on-line in 1976. Tnitially, the
dairy stored their whey waste in a silo_an

system. The discharge was high in both
and would occasionally be batch discharged to the POTW,
loading to the activated sludge. The industry has since ins
osmosis treatment system for the whey waste which has reduce
organic loading to the plant.

the solids and
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m the industry,

typically bled it into the sewer
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The only categorical industry that currently discharges to NWTP is an electro-
Plater who constructed a metals removal system In conformance with federal
_pretreatment regulations. In the past, dewatered sludge had been applied to corn
flelds adjacant to the plant property. However, when heavy metals were
~fAetected in seven of ten monitoring wells, N. gan hauling liquid sludge
off-site. The planned facility upgrade will include installation of belt filter
presses, 3o that the existing sludge (with acceptable levels of heavy metals) can
once again be dewatered and more economically hauled ¢ to farm land.

The replacement of coarse bubble asrators with fine bubble equipment in mide

1984 significantly improved BOD removals and the NWTP ',gompqugjtgggrd.

Nitrilication, which did not occur previously, now takes place In the last two
aetation basins. The only incident of aon-compliance with the interim permit in
1985 resulted from an NHj discharge from the fi erglass manufacturer. In this

 case, even though the average monthly BOL ed 29 mg/l, the carbonaceous
. component was less 10 g/l. The final permit will have a more stringent

Nit3 requirement and will also designate CBOD as a permitted parameter.
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The 9lst Avenue Wastewater Treatment Plant (NAWTP; provides secondary
treatment for a major portion of the wastewater flow from the greater Phoenix
area. The most significant industrial contributors to the NAWTP are electro-
- Platers and metal finishers--their principal pollutants being cadmium, copper,
chromium and cyanide. Because of acclimatinn, the effect of these metals has
+ A0t been measureably detrimental to the NAWTP's biological system, although
necasionally Cu and Cd pass through the plant to the effluent in concentrations
violating permit limits of 9.05 mg/l and 0.01 mg/l, respectively. Most of the
wetaly ent.ring the NAWTP partition to the sludge, which prevented land
disposal as an aption in the past. An industrial pretreatment program, developed
Jver tae last four years and approved in July, 1985, h rkedly decreased the
amount uf metals entering the NAWTP and consequently the pass through and
slwige disposal problems have been nearly eliminated.

Prior to industrial pretreatment, influent copper and cadmium concéntrations at
the MAWTP were approximately 0,25-0,32 mg/l and 0.03 mg/l, respectively. Six
to =ight percent of the influent wastewater was industrial, nearly all of which
‘originated at metal finishing and plating operations. Typical copper discharge
cuncentrations for some circuit board manufacturers were a: ‘high as 40-60 mg/l.

Heavy metals removal from the wastestream was generally greater than

75-80 percent; copper and cadmium concentrations in the digested sludge were

measured at 2,020 mg/l and 44 mg/l, respectively in 1983. The concentrations
preciuded disposal of the sludge on agricultural lands. Fortunately for the City
of Phoenix, at about the time these metal concentrations were discovared, a
precious metals processor .ecame interested in utilizing the sludge and for five
years incinerated all the sludge produced by the NAWTP, re vered the metal
content and disposed of the ash to a landfill.  Despite the high metals
partitioning to the sludge, pass through of copper d cadmium in excess ot
permitted =ffluent concentrations was not uncommon. In response, an indusirial
pretreatment program was developed in 1982 to decrease the influent metal
concentrations to the NAWTP, Industries were involved by the City in the
program’ development, and the City of Phoenix offered technical knowledge,
short of design, to the industries trying tc meet tae reduced al discharge
limits. Prior to the implementation of a pretreatment program, most industries
had no pretreatment other than flow equaliz-*ion, and many installed pretreat-
ment works in order to mect the new copper and cadmium discharge limits of
4.5 mg/l and 0.1 mg/l, respectively. A pretreatment and metal recovery system
~at one large circuit board manufacturer cost in excess of $ 2.5 million. L

s a result of the pretreatment program, typical treatment plant influent copper
and cadmium concentrations have been cut to 0.15 mg/! and 0.012 mg/1, respec-
tively, and treatment plant Cu and Cd effluent limits _are generally not
exceeded. With the reductinn in influent wastewater metals concentrations a
corresponding reduction in the sludge metal concentrations occurred and it was

no longer profitable for the precious metal recovery firm to continue ‘PfO'CVe"’"i“BZ‘

and disposing of the NAWTP sludge. However, the metal concentrations were
et e ‘ !
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Tolleso. Arizona - |

The Tolleson Wastewater Treatment Plant (TWTP) is a two stage trickling filter

plant that treats a predominantly domestic wastewater [rom Phoenix, Arizona
suburbs, The successful operation of the TWTP is dependent on the one

siynificant industrial contributor to the treatment plaat, a meatpacker who

processes 1,000 to 1,400 head of bee! per day. The treatment plant typirally
discharges effluent with BODs and SS levels both below 10 mg/l, but has been
upset on occasion to the puint of effluent permit non-compliance when it
receives ;lug loads of blood and grease [rom the meatpacker with BODg and SS
levels of up to 2,200 mg/l and 1,375 mg/l, respectively. _Upset (requency and
severity have been reduced in recent years through improved industrial waste
monitoring and treatment process monitoring, respéctively. :

The influent to the TWTP could be typified as medium to high-strength municipal
wastewater with average BODs and SS levels being 275 mg/l and 225 mgNl,
respectively. Approximately 25 to 30 percent of the organic and solids loading is
contributed by the meatpacker on an avar At levels of 1,100-1,600 mg/
BODg and 700-1,400 mg/! sS, for wastewater flows of 0.8-1.0 wgd. In general,
the domestic/industrial waste stream can be treated to well within
30/30 discharge limits, but in the past the meatpacker would upset the treatment
process by slug discharging blood or some other high strength organic slaughter
by-product. Prior to 1982, these upset conditions would last for several days and
result in weekly and monthly effluent suspended solids of 30-40 mg/], in violation
of permit limits, ' L L o

. Treatment‘ upsets have diminished in keqhénéy and ,,intensity since 1982 for two

to 10,675 lbs per day (1,600 mg/l) and SS to 6,670 Ibs per day

(1,000 mg/t), and provides for fines or disconnection if these limits |

are exceeded, and

° Improved treatment plant process wbni:d}ihi hilpk, enabled operators

to better detect, and thus act on, a potentially upsetting (:Oudigiqn. |

The contract with the meat packer attempts to prevent waste blood from being
stored for more than about eight hours at a time before discharging to the sewer.

Prior practice resulted in blood being held back for up to a week at a time before -

being discharged all at once.

Primarily through trial and errur, the operators of the TWTP have established
several operating parameters that help them in detecting upset conditions in the

plant. Thc depth of sludge in the primary ;l_a"tit_i;e,rsiis;m'onitpted quggyg‘s high
or rapidly incrcasing sludge depth is indicative of upset conditions and is caused

by the high solids content of the meatpacking waste, The mixed liquor in the
‘ owiny filter is monitored closely as

solids contact basin !‘ollowinethes'coﬂd trickling 1y
well, with levels above 500 mg/l signaling possible problems. Mixed liquor
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concentrations of 1,500 mg/1 generally result in _e{fluent . suspended solids of
dreater than 30 mg/l, T, temedy an upset condition, primary sludge .iuping
rates are manually increased above thelr norwal levels to reduce : . solids
lavnto:y and prevent escape in the ¢{fluent, s g e R e s

~A\s & result o clllndustrw wutoutnhtuhﬂa« pnnnﬂon-erk.tho TWTP

has gone from experiencing periodic effluent permit vilolations to experiencing
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4 ] L WATER RECLAMATION PLANT (VWRWRP)

~ The VVRWRP has, since 1981, experienced Pperiodic activated sludge upsets
sccompanied by chronic aeration basin and anaerobic digester foaming problems,

believed to be caused by solvent-type chemicals. During this same period, COD
levels up to three times the permitted effluent limit of 15 mg/1 have also been
discharged. Initial efforts to discern the cause of the.upsets and foaming, and
document the source of the pollutants were limited to visual and olfactory
investigation of the treatment facilities and sewer interceptors. Recently, more
thorough attempts to document the upsets (w: tewater sampling and laboratory
analyses) have resulted in positive identification of the upsetting pollutants and

svurce, and have established the framework for the correction of the problems.

Start-up of tae \i’\;’l;’”\\"ﬁ?;”{t_eaihg prib#ll} domestic \'utewater. sz com-

~ pleted in June, 1981 with the connection of an Air Force Base (AFB) sewer

interceptor. The AFB contributes both domestic and industrial wastewater with
vehicle and plane ng, jet fueling and paint stripping facilities producing the
largest industrial flows. ) g effluent COD permit

The VVIIWRP began’ experiencing e
violations, aeration basin foaming and occasional biological upsets shortly after
the connection of the AFB sewer interceptor. The foaming and upset problems
continued into 1985 without significant efforts = | ause

source of the problems. Chemical addition and variation of the food to
wicroorganism ratio and the mixed liquor suspended solids were unsuce 1 at
mitigating the fnaming problems. Periodically, strong solvent or oil odors were
detected at the treatment facility and in the influent wastewater, coinciding
with two-fold effluent BOD and COD increas: Attempts to trace the odor of
11 ts to the the AFB, but no further action

to substantiate the AFB as the pollutant source wi immediately initiated.

¥

Decisive steps were taken to document and correct the problems following a
February, 1985 "spill® of pollutants with a strong solvent smell into the treat-
rment plant. Wastewater samples ware immediately taken at the plant influent,
the AFB interceptor and the sewer above the AFB connection. _Laboratory
analyses showed signifi Concentrations of a number of pollutants in both the
plant influent and in the AFB wastewater. Other similar events were sampled
and analyzed from July through September, 1985, . The ranges of concentrations
detected for six compounds during the July-September upset sampling are shown
below: ‘ ' ' ; : , , ’,

‘ .~ VVRWRPnfluent  AFB Effluent

Compound lug/V) e fug/®
Chloroform R . 15-23 - 10-55
Methylene Chloride , 1143 ~ . 11-1600
Toluene ‘ N , 11-29 43-100
m, p-Xylene ' , - 11-19 ' §A-320
Phenol o e 11-230
bis (2-Ethylhexyll phthalate 39-210 . 17-830
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. During upwet conditions, effluent COD values doubled to approximately 35 mg/l
and turbidity levels exceeded 2 NTU, also in_viclation of efflu

Methylene chioride concentrations as high as 68 mg/l were measus

February analysis of the AFB effluent. B .

The docum, upsets rasulted in discussions between VVRWRP and the 4 L
officials, with the district requesting that base prac Ces causing the discharge
of inhibitory levels of contaminants be stopped. The AFB pretreatment
curreatly consists only of poorly operated oil-water separation units. _ 4 : -
plant cont to experience
s) presumably because of the

Despite the VVRWRP-AFB dialog, the tre.
foaming problems .~ violate effluent COD limits PCaus, .
AFB discharges. A :ormal “Cease and Desist® order was {ssued to the AFB in
September, 1985. As of this writing, a wastewater sampling and analysis
program is being completed by the AFB as the first step of a negotiated
agreement to correct the sewer discharge/treatment plant interference problem.
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DUCK  CREEK _SEY

all trntmcnt

The Duck Creek Sewage Treatment Plant (DCSTP) is one a! fo ,‘
facilities owned, operated and maintained by the City of De
plant is locatcd on the lar

kg

is one the older sewage treatment facilities operated by the p!ty.

The DCSTP and PPSTP had consmently faxled to meet {!PDES dxschargek

standards for BOD and suspended solids prior to 1978. A state court order
_required Denison to monitor the industrial waste dxscharges from the four largest
mdustnes in town "5 day per week basas. . Two cf ries were
deleted from the court order when they mmated ] ) pretreament
program and constructed Ppretreatment facilities. In 1985, Denison was issued an
EPA Administrative Order to implement a pretuat ent program. A revised

City Sewer Ordmance was approved by the City C‘onncxl on January 6, !986. . o

Vp Tex”o m
h end of town, ad)acent to the Red River. The -
ant {(PPSTP), located on the east end of Denison,

that do not pretreat are the’ major ‘sourc
PPSTP. "These two industries are a food oil refinery
processor (margarine, salad oil, etc). These two fa
duchuge pump statxon and have the capability to now by 3taﬁty to the DCS®

The influent to the DCSTP bas a BODs concentration of 400 500 mg/l and a TSSi -

concentration ranging from 50-300 mg/l. Concentutaom
(FOG) cause problems at the DCSTP, puticululy

releases a batch dump of their Appnently, such an incident had occurred'

on Monday, February 3, _this batch dump were

noted at the plant during the IMM sit-' visit on ‘!‘uesday. I'*elmizri 1986, Major
effects included’ clogging of the bar screen, and scum on the secondary clarifier.
There would also have been a thick grease layer on the oxidation ditch, but a

previous day's rain (4 inches in 6 hours) had caused the headworks to overflow,
and a substantial quantity of grease was ‘noted on the gronnd{ adjacent to the
oxidation ditch.” Due to the overloaded co nd lack
this plant, there are no proces‘i"‘* “ontrol alternativ
dischuges ‘other t
comminutor. The D,

The most significant indus 'al,ﬂows are’ pracessed thr‘
plant receives upwards ,000 gpd of industrial waste with

"i\'o iﬁdustrinl i:terferences at the

e a common

h a BOD ranging
from 1, ?.00 to 2,000 mg/l TSS range of 400 to 650 mg/l and FOG of 300 to

400 mg/‘x. The FOG is noted to be extremely high. In addition, the !law@ o

“contributed by these inJustries is only a Clty estimate, based on theig flow
measureménts when the flow |
DCST? due to pump station problems.

combined discharge of 140 000 gpd, baséd on pump stauon weg 'ell 3l=e""and ,
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_pump station, nor have water

pump cycling. There is no flow meter on this
consumption records been used to gage dbcbugc’ {low due to uncertainties

fegarding in-flant consumptive use values.

At the tima of the administrative order, the City was as :
discharge permit campliance for the PPSTP. _,To accomplish this, a chemical
4ddition system was adied to feed cationic polymer and liquid alum into the
FPSTP influent flow. The result of this program is the reduction of effluent
-BOD and TSS from averages around 35 mg/1 each, to less than 20 mg/l each. The
cost of this chemical addition program is approximately $ 8,000 per month,

- tasentially due to the cost of alum ($137/ton, 8 gpd feed rate) and polymer

($1.85/1b, 6.1 gpd feed ratel.” Due to mechanical problems at this plant, one of
two trickling filte: _of seevice, and has been zo 1oz over two months,
anufacturer, ‘ :

awaiting arrival of ‘fcbhé?mcpt' parts from the 1

Other problems noted at PPSTP are the grease ac
detergents. The grease can accumulate on the bar sc primary clarifier, or
chlorine contact tanks, and can ‘plug the trickling filter distributor ports.
~ Several ports were noted to be plugged during the site visit, and the wastewater
superintendent noted that if the ports are cleaned, they generally plug u
within less than one bour's time. The greatest accumulation of greass wi
on the chlorine contact tanks' water surface. The City has rec
{from the EPA to periodically pump these tanks dows to r
grease. Foaming was noted at the downstream side of

chamber, and the influent splitter box to the chlorine conta

In mid-1985, the Ciiy hinda ébasu!tant to examine their'wut'e‘y‘;j’t“g;_ttegipeht, )

system and recommend any necessary @odifications,
mended a new 2.5 mgd Trickling Filter/Activated Sludge p

Itant recom-
be constructed

to

by late 1987, replacing both the Paw Paw and Duck Creekse'lge ;Ttgl,twme‘flt ,

Pha’ts.
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R TREATMEN'T PLANT
Paris, Tezas | T

PARS WASTEWATE

The Paris ‘Nastewater Treatment Plant {PWTP) was constructed in 1972 to serve
the municipal and industrial needs of this north Texas community. ‘The Chty
fathers had adopted a policy of bringing industries into the City by making
generous allowances in the areas of municipal taxes and utilities. There ware no
industrial waste discharge requirements for industries in Paris until 1983, when
the EPA issued an ',adminiszutin‘ordcr‘(dr the City to improve discharges from
the PWTP such taat they would comply with their NPDES permit. The City
Utilities Department staff then set up a ' c mpreheasive 90 day industrial
discharge monitoring prugram to determine ‘which industrial discharges wese
‘responsible for the treatment plant overloading. The plant was designed to treat
2 maximum BOD loading of 8,00¢ lbs/day, but was ‘receiving an average of
110,000 Ibs/day with peaks of over 15,000 Ibs/day.  The sampling program
revealed that greater than 53 percent of the influent BOD loading was attribut-
able to four large industries. R R o G R o e

The Utilities Depuuiem developed an industrial sewer use ‘fjo,_gdifninceihi’ch? was

Put into effect by the City Council in late 1983. This ordinance is strictly

‘enforced by the Utilities Department. In the first year, over $ 350,000 in
surcharge fees were collected. This has subsequently dropped to about $ 190,000
per year.  The Utilities Department required the four largest industries to
ins rmanent recc fcw meters and refrigerated composite samplers. A
second set of industries was required to install flow meters, flow monitors, and
manholes for the City to take samples. A third group of industries was re ired
to install"a Parshall Flume, with the City making periodic flow measurements
and taking samples. Finally, the smallest industrial dischargers were required to
install an effluent manhole from which the City couid withdraw samples. The
result of the ordinaace and strict enforcement of the surcharge program is that
the majority of the large industries have all installed heir own pretreatment
systems. Two have their own NPDES permits, and one of these operates a 6 mgd
overland flow treatment system. ' 1 ST ﬁ

essors ‘dé‘:p‘afﬁéi”piéadé%ﬁ o

Of the major industries in Paris, most are food proc 4 ,
gorical (metal

manufacturers. One of the four largest, however,
finishing) industry. This dischugggwg;;ﬂx,l;contribu‘te;s‘j‘aﬂ‘a‘?" age
ammonia, 30 mg/l of copper and 17 mg/1 of zinc into the PWT
worked with this industry to devel

op a timetable whersby it w :
ammonia discharge to 30 mg/l and its heavy metals. discharge to EPA categorical
standards by June 1986. The presence of heavy metals in the sl k&g‘e limits ;!‘udg:e

disposal to non-agricultural lands.

The PWTP now r;ece‘iv,\es an average of 6,000 IM/Aﬁf of 'ﬁAOHDs,‘ tht’;‘h,it can easily

handle with its existing facilities. _Occasional slug loads of up to 27,000 ibs/day

have been received at the PWTP. These are typically handled by increasing the

MCRT and MLSS concentrations. The most recent episode of a slug

: of high
strength waste did not have any adserse effects on the PWTP. :
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The City is starting construction of aa upgrade 1o the PWTP which is scheduled

'0 be completed by December, 1986, The major feature of the upgrading will be

the addition of an 80 foot di

shead of the activated sludge system. This is being paid for by the largest

industry In town, and will increase the design BODs loading for the PWTP 10

15,000 1bs/day.

One other major feature of the City's ordhucchthclr n!nnl to take wastes

which are high in oil and grease content. The PWTP has no primary clovifiers
1 > @. All local

and can therefore not easily remove oily wastes

restaurants are required to have a grease’trap ib(remo_’v“p\ g

flows before discharge to the City sewer system.

At the core of the City's successful pretreatment program is ;xg;r"y‘minm.;j to
enforce the City ordinance, and their laboratory. The City has its own

water/wastewater laboratory which produces duplicate analyses of all samples.

~ The City provides e{fluent ‘analyses of industrial discharges to industries at no

charge to that industry. The City datay are ‘édii’shtdn’tly‘jc;yﬁk,“ and match
 quarterly EPA sampling data. ’ : ; ' f

~M’: ’
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Sherman, Texas - o

The Post Oak Wastewater Treatment Plant (POWTP) treats all municipal and
industrial wastewater generated in the City of Sherman, Texas. In 1982, the
City was issued an EPA Administrative Order o institute a pretreatment
Program. With the assistance of the Director of Utilities for the City of Paris, a
sewer use ordinance was developed and passed by the City Council in 1983,

la addition to the implementation of the sewer use ordinance, the POWTP was
upgraded in 1983 with the addition of an activated sludge system following the
_existing trickling filters. As s00n as this system _was placed on-line, the Plant
~effluent concentrations of BOD and TSS dropped from over 30 for each, to less
than 13 for each. Prio: to the addition of the activated sludge system, the
POWTP was never able to respond to industrial discharges due to a lack of

_control on the trickling filter recycle pumps. The POWTP now consistently

_meets its discharge permit requiréhvgn'u.f' - s
The implementation of the sewer use ordinance led to the installation of
B Catment plants at all five of the City's major industries. One of these, a

coffee processor, ut an overland flow system during dry weather, and

discharges to the POWTP duri
typically peak in excess of 17 mgd.

uring wet weather. Wet weather flows to the POTW

installed a pH adjustment/heat treatment system to remo
fram its discharge, buc still discharges In excess of 2,000 mg/l BOD, 660 mg/1
T3S anl 600 mg/l FOG to the POWTP, This user Pays approximately $ 250,000

- per vear in surcharge fees. Influent FOG to the POWTP averages $0-50 mg/l due
to dilution, and does not cause any significant process problems. P

Another industry of interes

The one major categorical indu , plate, ‘
excess of 1 mgd to the POWTP. This user has installed a chromium reduction,
PH adjustment, metal hydroxide drecipitation pretreatment facility to reduce its
surcharge liability, Dewatered metal hydroxide sludge is trucked to Houston for

appropriate disposal.

e

¢ R Giv it uD s DR

t is an edible oil - food processor. This industry has

ustry is a chromium plater who discharges in’
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Newbers, Orepon’ 012

-

The Newberg Wastewater Treatmant Dlant f NWTP) has experienced periodic
#pisodes of non-compliance with iheir NPDES Permit for approximately ten
yedrs due to (luctuating BOD loadings, and binlogical upsets caused by excessive
copper discharges. In general, copper discharges have not limited sludge disposal
~wptions. With implementation of a pretreatment program and tighter industrial
discharger limits, interference incidences have become more infrequent since
mid-1984, NPDES discharge permit compliance should increase in the next two
years as some industrial waste permit limit, are tightened and a complet- 7 new
treatment facility with greater hydraulic capacity is brought on line. o

The two main industrial ?:bﬂbt_;’i'butots: to the NWT!
turer (cbm) and a fruit processor (fp), both of which operate year-round. The

cbm has been discharging wastewacer to the NWTP since 1974, but the flowrate

s increased in 1978 when it was discovered by the Oregon Department of

Environmental Quality (DEQ) th

high as 50-80 ppm was being tly discharged to a local stream. Subsequent
biological failure of the NWTP showed ‘copper levels as high as 100 PPm in the
primary clarifier sludge. The incident required reseeding of the biological
‘population and 45 days to completely recover. Because of regular upsets, the
City began sampling and testing for pH and copper in 1981 at the first manhole

downstream of che cbm facility. The City experienced great difficulty in

working with the cbm to reduce copper levels and periodic discharge problems
- continued until May, 1984 when co

an updated sewer ordinance with more “teeth®, the City ‘aggressively pursued
) and rather than address

compliance by the cbm. A “show cause” hearing resulted

the pretreatment issue, the cbm chose to cease production and lay ofltv

30-60 people.

The cbm reopened later that summer with the new pretreatment equipment

required to comply with its industrial waste ¢ischarge permit. Since installing
pretreatment, the cbm has been in constant compliance. Wastewater monitoring
of the cbm continues. & ot o

The second major industrial discharger which has caused the NWTP to violate its

NPDES Permit is a proc requires on ,.
one third of the NWTP BOD treatment capacity which normally does not present’
a problem. However, waste strength variability can result in the fp contributing
2900 pounds of BOD in one day to the plant which is
3200 pounds/day. With the tion domestic BODU lo
process is overwhelmed. Typically, this occurs in the summer
flowrates and can cause the e!fluent BOD to rise to 50 mg/l. Th
responsive to the City's pretreatment program and tighter in
discharge limits, which have attempted to solve the problem. St
discharge !imits may be imposed by the City when the fp's permit is
the near future. A good working relationship between the City and

made corrective actions easier to implement than in t) : case of the cbm.

of pie cherries. The fp requires on the average,

‘at low plant
e fp has been

NWTP .re a circuit board manufac-

at 3 wastestream with copper concentrations ‘as

when copper discharges caused a complete activated
sludge and anaerobic digester failure. With pressure ‘o the City by the DEQ and

h is designed to handle’
on of the domestic BOD load, the biological

dustrial waste
er industrial
_renewed in
‘the fp has

: ! « . w .’

[}



aste discharge permits.
jated with industries
ratory analysis of

Newbery experiences substantial I/l which on occasion contributes to non-

compliance problems by hydraulically overloading the treatment process. The I/1
Problem is being addressed by the City. o ; : |

g
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The Mggicipalitj of Metrépoﬁtdh Seattle '(.\lithRO)w has had an opeutloul -

industrial pretreatiment program since 1969. With minor modifications, the
I 'grain was EPA-approved in 1981 as one of the first in the nation. Successful
reductions in influent wastewater and primary sludge heavy metal concentrations
during the last five years can, to a great axtent, be attributes implementation
.and enforcement of pratreatment standaeds. As an ‘outcome of this, sel-
monitoring by industrial 3ers aug d with year<round spot monitoring
by Metro's Industrial Waste Section has reduc 3¢ incidences of toxic upsets in
tive anacrobic digesters of the West Pnint Treatment Plant and in the activated
sludge process of the neighboring Renton Treatmsnt Plant.

The Metro-West Point Treatment Plant provides primary treatwment and sludge

digestion for an average daily wastewater flow of 132 mgd, 4.7 percent origi-
nating from industrial sources." Approximately 70 finishing/electroplating
industries discharge to the sewer system in additior variety of other
categori.al and non-categorical industries. Records of Periodic digester upsets
80 back as carly as 1967, but their occurrences have become less frequent since
1980, coincidinrg with substantial overall reductions in heavy metal concen-

trations. Past upsets directly linked te toxic metals (generally chromium) caused
increased volatile acid con

centrations, increased carbon dioxide content of the
~8as produced, reduced gas production, and in a few cases cau rmplete fajlure
of the digesters. An October, 1980 chromium spill to the

chromium spill to the West Point facility
caused u typical upsat and resulted in the plant iafluent chromium concentration

jumping 10 fold to greater than 2 mg/l. Primary sludge concentraticns of
chromium reached 710 mg/l, resulting in a 30 mg/l increase in digester
concentrations above their avemal 16-17 mg/l level. Land application of the
sludge was not altered, as preseatly there arc no established allowable metals

application rates for silvercultural use. R o B

The magnitude nf thase decrease : Yy s as well,
averaging 44 percent for chromium, cadmium, copper, lead, nickel and zinc )
combined (ses the accompanying data sheet). The primary reason for the '
raduction of cadmium and chromium concentrations is finproved industrial
pretreatment. In addition to pretreatment, a I»ss corrosive city water supply bas
also resulted in lower background metal concentrations for t '
especially for coppar. The city raceatl
in an attempt to extend conduit lifa.

Success of the Metrs Industrial Pratrsatment Program can Ve attributed to a

number of important factors including:

®  development .of stringent local limits (or industeial (hscharges; "
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INTRODUCTION |
Overview

~ In the past decade, many water ‘matment speqahsts in the Unned' States found it nnpossible to meet the manmmn
3 halo anes (T HMs) at thar ‘watu'

. by preondauon thh CIO,. yet mM-foxmauon eould be redueed. One aspeav of CIO, use wu of concern, however,
chio 3), are potential problem species from a
 public health point-of-view (Condie 1986, Couri ef o, 1982). Thus, osage of ClO, that can be applied is
- limited to about 1.0 mg/L in most instances. Even at low dosages, however, ClO, has
~itisapplied as a preoxidant (Hoehn et al,, 1987, Hoehn ef ol. 1988). Chlorine dioxide not only fails to form THM when
it reacts with organic matter, it also can destroy or otherwise alter THM | precursors so that the THM-fonmuon potential
~ of the water is reduced (Lykins and Griese 1986 Wederhoff and Smg:r. 1987)

~ While even low concentrations of C10, (0.5-1.5 mg/L) can be beneﬁcul many milxua lnve enconmered unusual"uste-ﬁ N
~~d-odor eomphxnts when they apply the oxidant. The complamts. ‘which" nnge from “chlorinous” and
 zrosene-like” 10 “like cat urine”, typically begin within one or two days after the initiation of the C10, feed and cease
Just as qmckly when it is eliminated. The odors cannot | be dc . Athe treatment plant and appear randomly in the
 distribution system, often affecting only one or twc given area. A common response by the utilities, after
being frustrated in theu' attempts to ﬁnd the cause of t e problem and bemg intimidated by extremely voafcuﬁom |

000639
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A

is 10 cease using CIO, altogether. Others have found dm thcy can minimize ghe eomplnnu by reduicing the dow to' .

“ low levels, often less than 0.5 myL

The American Water Works Auoaauon Relearch Fonndauonf"(AWWARF)
sued a request for proposals. In me. 1988, AWW ,

‘be American Water Works Service Co:npany ( AWWAS
Control of Tlste-lnd-Odot Problems A”ow
 Preoxidant "xsthebmforthum

ewudedamttoVimnu'i'eehtowork@o
solving the problem. The project, entitled “C
Use of fChlonne Dioxide as a P

Obxeeuves of ]lgs Prolect
The objectxves of this project, which was funded by the AWWA Research Foundauon..fwexe?  folloy E .

to collect and analyze hxstonca.l data from utﬂme; whqe go, has ‘been an
taste-and-odor problems have occurred, (2) the pature and extent of the pmblems if they have occurred, (3) the
descriptions of the odors, (4) the locations and patterns of complamt occurrences in the dxstnbuuon _system, (5) the
nature and concentrations of oxidant residuals melsured botb at the treatment plant and at eustomen homes where

complaints were registered, (6) the nature of p:pm; to the homes whete problans lnve been reported and ()

water-quality characteristics from plant records

! mtuutedmthuytoblemandu-’

ng;used :nd document (l) whether |

to identify and characterize the specxﬁc agent(s) mpomible for the uste-and-odor eplsodes assoeuted with chlonne |
dioxide treatment of raw water by flavor profile analysis (FPA) and by laboratory and field studxes of both wuer B
andaxrfromaueatmen!plant andmthe dxstnbunonsystemwheretbepmblemshave occurred and uelikdyto’ \

- occur again;

to reproduce in the laboratory the odors obsezved in the field in ordet 10 establish the eondm
are produced and

to propose methods for controllmg the taste-and-odor problems assocxated wnh preoxxdanon of aw water wnh "

chlorine dioxide. '
Obiectives of This pag o

he objectives of this paper are as follows.

to describe the steps taken during the AW'WARF-funded pro;eet o xdent:fy the cause(s) of the taste-and-odor : -

problems associated with W'I'P-apphcahons of chlorine d;ox:de

to discuss the results of the field and hboratory mxd:ec conducted in two cmel that rouunely use chlonne dioxide
as a preoxidant;

to present evidence linking the odors to new carpeting in households where complaints have originated; and -

to describe laboratory research in progress to :denufy the odorous eompou.nds and 10 evaluate treatmem prooesses o

that might be used to preven! their formation.

7ll be explained, the data collected to date suggestﬁm many of the oﬂ‘ennve odors are not enused by odonfetons
spounds in water that bas been treated with chlorine diozide bu
 lorine dioxide, which escapes ﬁom the' inking water when the tap is ¢

' the air of centain homes. o

000640 | -
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Odor eomplamts were numerous during resweh pro)eet;pvolvmzkﬁ:ll -scale eppheuuons of ClO, at two WTPs in
‘applied as a preoxidant at dosages
plained of usta) oould be thsaﬂed

P
broadly in two categones ehlonnom and °ti c. “Soecify

strong chlorine
oily

~ petroleum
kerosene
cat urine

One WTP was able to eliminate the odorgroblemsby:educmgthedoaeto aporox:mnelyod%mgll.. theotbereleoted
to discontinue the- treatment when faced with ever-increasing numbers of oomplnnu. Orga.mcs analyas by gas
chromatognphylmass spectroscopy (GCIMS) failed to xdenufy the odorous compounds. )

Projects Conducted by, WW 2

At WTPs owned by the American Water Works Service Company the odorproblemhadbeenmmmdbyteducmg
710, dosages to low levels, the exact dosage being site specific. One intensive inve gation was conducted at Lexington,
Kentucky, in 1986 (Trussel and Aieta, 1986). Odor descriptors used By uutomm,at“aﬁ'ected loauons included: :

bug spray
cat urine

cat litter

old leather shoes

organic chemical

kerosene

between kerosene and chlorine

Water samples collected throughout the treatment plant and dum‘buhon system were evaluated by flavor profile analysis
(FPA) and analyzed by GC/MS, and even though sumerous ‘compounds were detectec thc oﬂ'endmg odors oould not
be attributed to any of them. (e ,

The following summarize the facts about the natuxe of the odor oomphmts reoexved pnor to the untnuon of the“
AWWARF project

Odors were never detected at #!
Only a few customers oomplun
Neighboring homes typically were free of the odors.. T e e
Complaints ceased within one or two days when treatment with ehlonne d:‘ ontinued.
Odors were undetectable in samples returned to the laboratory.

The most commonly used descriptors of the odors. ike
smell was detected and “chlorinous” or “strong chlorine” when by bon-like odors were abseat. An O

“eat-urine-like” odor was reported also. . 000641 ) .

® 6 -« .0 O




*  Most customers complained of smells in the moring oaly, whsle (S few detected than atall hours of the day and
night.
The odors were most typically noted in cold water in bathroomstnd uility ooms.

. Characteristics that were common among the facilmes wherc chlonneodxonde-xehted‘ odors lud been observed mcluded

Surface water. cither ariveror a reservoxr. was the source. of 1 nw water in evcry instance. -
Chlorine dioxide was added only as a pretreatment, typxcally at dosages ranging from 0. Sto 1. K] mg/L.

Chlonne was never added until after settling. It typually was added on top of the ﬁltexs and agun as the water mher )

‘ entered or left the clearwell.
o’ None of the WTPs a.mmomated the water to fom chlorammes for dxstnbuuon-system pmtecuon

INITIAL HYPOTHESES REGARDING THE Nmma
© AND CAUSES OF 1

Attbemeeptxonofthzspro;ect.hypotheestegudmgthewmanduumoftheodonns;omtedwnhtheuaeof

 shlorine dioxide were formulated on the bam of the available ev:dmee ‘These included the following:

1. The odor-causing substances are formed at tandom locauons m the dssm'bunon system md not at the treatmmt
plant itself. .

- 2. Some feature of individual homes, such as the ; pxpxng is mvolved m the genmuon of the compounds responsible
. for the odors.

The odor-causing substances are recoverable from the water by closed-loop stnppmg md are xdenuﬁable by gas ,
chromatographylmass spectxoseopy ’

~ These hypotheses dictated the structure of the sampling and analysxs program whnch xs desm‘bed in tbe followmg section.

METHODS AND MATERIALS

Many of the details regarding samplmg and malyus associated with this project hlve been purposeﬁmy omitted because
* the final AWWARF project report, which is due for completion in June, 1990, will contain a through description. Suf-
~ ficient information is given here, howcm', to adequately descnbe thcse aspects of the project.

Descn ion of Sam lxn Sxta

Two AWWASCo-owned WTPs -~ Kentucky -American’s Kmtucky Rwer WTP i I.zx:ngton. KY and Wut ergmn
American’s Kanawha Valley WTP in Charleston, WV - were selected for field sampling. The nw water source wasa
" river at each location, and each system had experienced probluns : /kcrosmelat- ne-like odo
~ times of chlorine dioxide application, The Lexmgton facility gena'ally recetved more complamt.s tha.n

" Charleston.

- Lexington, Kentucky

The Kentucky River WTP, which receives raw water from the Kentucky cht. isa 40 MGD faahty that adds chlcnne ,

xide to the raw water at dosages of approxumtely 1.0
_catment had begun October 10. The WTP con ich purification units, which are eomplete within themselves

~ 1n that mixing, flocculation, settling, and ﬁlmuoh'(mmedn)' are all provided in each unit. Polymer is added for coag-
 ulation, and flocculation and chnﬁanon occur in the upllow, s!udge-bknket Aldncb units. Pomnum pamanzlnﬂe

000642 ‘
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Sites sampled for organics and oxidant readuals ennlyses on October 11, 1988 at the phnt znduded the fonowmg:
raw water from the K ueky River '

[}

o treated water afier th
o filtered water

e  clearwell (after ehlonnauon)

Three customers’ homes were sampled during the Lenngton visit. One of theee was a single-family resxdenee. the home
of a customer (Customer A) who had complained of “cat-urine ,odore dunng each of the past four years during periods
when ehlonne,dx ide was bemg added at the WTP A neighbor’s home (Customer C) was also sampled at the same
{ ypartment where odors associated with chlorine dioxide applica-
uons were detected also was sampled The customer bad oomphmed of “ood oil" odors. o

Samples of both hot and cold water were collected from the homee of Customets A and C. In eddmon. a sunple was
~ collected at the meter of Customer A. Since Customer B lived in an apartment complex, sampling at the meter was not
practical. Only a oold-water sample was collected { &om inside Customet C’s home (the control home). but one from the

meter was collected.

Charleston, West Virginis |

clarifiers. Dunng enued penods chlonne dxo:ude :s edded 10 raw weter o
while ehlonne is added to raw, water on theothet side. After ﬁlu'auon thro ;‘gh dual m¢

dia, waer from each side of the
:w}deuﬁeemdualm i

the dutnbuuon system
Sampling sites for amlyses of organics and oxtda.ut residuals at the phnt on November S 1988 mcluded

raw water
settled water
settled water
_chlorinated water below ﬁlter N
chlorine-dioxide-treated water below fler
mixed effluent from both treatment trains B

rinatioii (east bnin)

Only one home where the odor problem was occurring oould be 1denuﬁ day of the samphng team s mtt This

home was a smgle-famxly restdenoe. and the customer (Customer D) bad of kerosene-like odors. A next-door
neighbor was not experiencing the odor at the time of our visit (but had i weeks past). so that site wesaelected for the
control. Both hot and cold water samples were eollected from. the resider :dwsamples m:
collected also at both meters. S

Air samples were taken for orgamcs analyses at Custo )’
bathtub to volatilize any dissolved orgnmc compounds that
“of Customer E, but only while the cold water in the bat



, .t Samples were analyzed for volatile ommc compounds by closed looped nnppsnz unlyns (CLSA) md GCIMS
- All samples taken at the two WTPs and from the dmnbuuon system at both Lexington and Charleston were analyzed
¢ Virginia Tech. In addition, a battory of blank or control samples were included for qualny control and quality assur.

- nce. Selected duplicate water samples were sent on ice by ovem;gbt oxpress nml to Phxladelpbn Suburban Waser”

- “ompany (Bryn Mawr, PA) for confirmatory :oalyses
Anal ses of Or amc, Compc unds m’ﬁWater_Sam s

At both Lexmgton and Charleston, water samples obmned from the plant and dxstnbuuon system were purged of vol- _‘
~ tile organic compounds by CLSA. Samples were collected beadspace-free in acid-washed, 2.3-htor. glass bottles
:quipped with scintered-glass stoppers and stripped immediately 10 maintain sample xntegnty ‘Samples were collected

1t the treatment plant one-hour apart to allow enough time between sampling for processing to be completed before the

© 1ext one was collected. Distribution _samples were stored on wet ice until analyns ‘by CLSA in the WTP laboratory.

A maximum of six hours. and typscally one to thm hours, elapsed before s.ny gwen sample was promwd.

~rior to stnppmg.each samplcwasphwdmsoonmmwmpeumftmbnhtoequﬂibnunw C for 30 minutes.
\fier equilibration, 300 mL of the sample was decanted to provide t  that was 10 be recirculated during
- ZLSA. Each sample was spiked with 1 mLof s,chloroalkane interr of chlorohexane, chlorodecane,
ind chlorooctadecane for quantification purposes. After dis air in the CLSA system and the 300
" nL headspace with grade 4.5 helium, organic compounds were purged fro sample and adsorbed on activated
~aarbon filters (1.5-5.0 mg each) using the closed loop nnppmg‘prooess ] by Grob. A Brechbuhler AG
Schhm,Smtzeﬂand)CLSAmxtwasuudtomcuwethegaseous ’thtoughaspargmgdmsemthez-l.
s-+ag sample, through the carbon filter, and back to the sparger. ln th:s mannet, tehtxvely volatilc oompounds we:e T
' Nedfromthewaterand by carbon. i

- During CLSA, a heated water bath maintained the tempontu:e at 30’ C snd shested‘meul blockhold the wbonﬁhet
1t 40° C 1o prevent condensation. Afier the siripping was completed, the Noarbon filters were placed i in clean, glass vials,
- purged with helium, and either xefngmted or kcpt on ice until they oould;be ennctod wnh solvent R -

Typ:aﬂy,between lSond .

Adsorbed organic chermoals were extracted from the activated wbon with carbo
- 20 uL of solvent was passed repeatedly through the filter before being v .
Nm B-l701mo-pm:ry column (J&W

: DrgzmcoompoundswmmalyzodbyduecthecuonoflpLofem ontoap
~ Scientific, CA)inan HP $8%0AGC. == =
~ The following were the GCOOD&"W o

Initial Temperature 40" C

Initial Time  80min

Program Rate , , 8.0°C/min ‘

Find Temperatwe ~ 28°C
Final Time ' ' o 0.0 min ,

Carrier Gas (He) Flow Rste 30mlL/min

FID Split Flow K

ECD Split Flow 20:1

ECD Make-up Gas B N,

GC was equlpped with both flame io: etectors (FID and ECD, respectively). The
. </MS system was an HP3880 GC mtod‘awd with a VG 707H M equ:pped with an 11-250 datasystem. Electron
1% ) terpretation was used to identify specific com-

 jonization and library matching with addit
000644 d
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The following were the MS conditions:

lonization Encrgy S T0eV
Acceleration Volugc o 4%V
SaanRate laec/decade
Mass Range 40-375 amu
Source Temperature ‘ 200°C '

Sampling and Analysis of Organic Compounds in Air Samples B

A known volume of air (10 or 25 L) was pulled by vacuum througb samplc tubes packed thh about 4 Tenax adsorbent
that was previously cleaned with solvents. The air sampler, a Delsaga Gasprobcnchmcr Model GS 212 instrument
(Heidelberg), was cqu:ppcd with a flow mctcr for accurate metesing of the air, and a timer to permit sampling of any
desired volume Dunng szmphng. the flow ratc ol‘ ur through thc Tenax colmm was 1 thmn

Ten liters of air were sampled from the filter galleries of both pa:a.llcl treatment trains at the Cha.rlcston WTP. Inthe
field, one 25-L sample was collected from the bathroom of Customer D'’s home (where the odors were dctected) as the
hot water was running full-force into the bathtub _An additional ample was collected at th:s same location while
the cold water was running. . ' '

Each Tenax column was enclosed in its own ur~txght sbxppmg contamcr fﬁ, nd pped bji air express, along with an unuscd '
column (a “travel blank”) to Montgomery Laboratories in Pasa, ena, CA for analysis. Volatile organic analyses of the
samples were conducted by GC/MS. The mnple tnp ‘was connected to a Tekmar 5010 desorber than could be pro-
orammed 10 heat the trap, causing the adsorbed, organic compounds to be desorbed and cntcrthe GC column. The
C, A Hewlett Packard Model 5980 GC, was coupled to a l-lewlett Packard Modcl 5870 Mass Sclecuve Dctcctor The

column was 30 m X OZSmmID (DB-S)

Oxidant Analyses

Samples collected at Lexington and Charleston from the trcatmcm plants and at customers’ homes, as prcv;ously de-
scribed, were analyzed for chlorine, C10, , CIO5 , and CIO;. Amlyucnl methods were the amperometric method of Aieta -
et al. (1984) and the flow injection analysis of Gordon and his associates from Miami Univesity (Gosdon et al. 1989,
Themelis et al. 1989). The accuracy “of the ampcromctnc mcthod;f ! fClO, :nalyssa poor at low concentrations (i.e.
< 0.5-1.0 mg/L), but the flow mjccuon amlysxs is qmte accurate at that level. Measurements of chlorine and CIO5 by
amperometric titration are reasonably accurate at evcn low concen trations (< 0.2 mg/L), ClO, malyscs. according
10 Aieta et al. (1984), are inaccurate at conc 25 mg/L. In general, the flow . injection analysis gives
superior results. The estimated uncertainties as yses of CI0,, Q105 , and CIO; at concentrations
of 0.02 mg/L by flow injection analysis at the Chuleston were, rcspectxvely. £0.10 mg/L, $0.03
mg/L, and £0.05 mg/L. At 0. 40 mg/L conccntrauon. the unccnamues were $0.1( mglL. iO 02 mgll., and 10 04 mgll...

respectively.

Ampcromctnc titration was ‘accomplished by the method of Aieta et al. (1984) with a F;scher-l’ortcr instrument, while’ ,
the flow injection analyses were with 2 'l'ccctot Mode! 5020 Analyzcr with a Tecator Chcmll‘old 11 Mamfold Thc de-
tector was a Tecator 5024 l'-'lAstax Photo tha
optical unit. A printer is included
{etector controller by means of a

.18 uL volume). The flow rate
was constructed from 0.5 mm i
et al. 1989).

stream was 0. 9 mumm and allowed 75 xn)ccuons' ot |
b:n;. vac rephcae mjecuons P nmplc were made in all cases (‘l"hcmc!is




‘Flavor Profile Analyses

. FPA team from Montgomery Ltbontones eoneeted eg,gnples trom the water trutment plant dong the mm
~ train and the distribution system at bot in the Charleston distribution system where other samples had been
- collected. The procedure for FPA will not be described here, except to say that it involves both tasting and smelling
~ most of the water samples. Raw water is not tasted beuuse of potenual health hamds

. Samples were collected from the homes of Customen D and E md phoed on we . Immcdutely upon Mum 10 the WTP h

~ the samples were evaluated by FPA, then pecked in wet ice for shipment to Cali ornia for subuquent evaluations four
" days later. Bothhotandooldwaterampleswmooﬂeetedmthehomu e

- While water was running from the taps in the homes, the FPA team (and other m ‘bers,of the seamhteam) cupped |
 their bands under the flowing water, allowing it to splash onto the palms, and placed their nose immediately above the
. water surfaee, inhaling decply as they did so and noting the type odor that was detected. Before the sample bottles were

- (lled for retumn to the laboratory. the ﬂow from the tap was rednoed to minimize volatihzatxon of organic compounds |
~ ‘hat might be associated with the odors. o _

- dor Evaluations Bv Research Team Memmh '

. 1 the course of sampling from the homes in both Lexington md Charleston. the teceerch teun varied § in theu' de-
~ criptions of the odors. Some members of the team described the odors i y as "kerosene-hke” whxle othen

- ribed them as “like cat urine”. Notebly,sevenl
- sampling in the homes ‘where the odors were occurring, :

~ 1 both cities, the odors were detectahle throughout the day. Customer Bw was vxsxted in the evenmg. and the odors were

till qmte strong. These ﬁndmgs d.tﬁ'er ﬁ'om earlier observations thn eustomers detected the odors ynmaxily in the early
- norning when showering.

~ rganic Communds m Water Samglgg

- "he organic analyses performed by Virginia Tech :nq Phi.ladelphu Suburbm Wuet Company showed the presence of
. everal types of compounds, including txihalome’f ‘
~ “hese compounds were present at concentrations of either parts per hi.lhon (ppb) or parts per trillion (ppt). Several

ms).benme C,-substituted benzenes, alkanes, and alkenes.

~ ompounds appeared in control samples analyzed by both labontones, which, of course, eh:mnaed any consdennon o

t 'fthemastmeanalytes from samplesoonectedmtheﬁeld.

" ) the compounds not identified in the blanks, thexe appeared to be n0 oompomds or classee of oompounds that could
¢ associated with the kerosene and cat-urine odors in homes. Many of the compounds identified in homes in which the
~ dors were detected were present also in nexghbonng homes t.hat bad ; no ‘odor problems md in sa.mplec from the water
 catment plants. These included chlorinated, brominated and iodonated TH\ds. G benzenes, benzomt:i]e.
. ibromochloroethene, phthalic a.nhydnde 2-methylpropanexmnle N-ethenamme. _am
. exachlorethane. All compounds were present in the high ; ppt to ppb nnge

irganic Compounds in Air Samples

. sariety of compounds was collected from air at the Charleston WTP md from the homes Compounds found at both
. 1e WTP and in the homes included THMs, aliphatic hyd:oarbons (< G,), benzene, alkyl-substituted benzenes (G-
© ), acetone, and chlorinated G, compounds. Alkenes (C, to G) and benzaldehyde were detected in the WTP air but

™,
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not in household air, while ethanol, methyhsobutylketone, and 1, 1,2,2-tetnmethylcyclopmpane were recoveted fmm the
>me with the odor problem but not froxn the ﬁher pﬂcry or nonodorons home L ,

Several aliphatic hydrocarbons were reponedly recovered from the air of the bome thzt_wes expenencmg the odor
problem but not at any of the other samphng locauons. but thet;m clc :
fact that several closely related hydroca.rbon isomers were movered from the other sn.es also Hydrocarbons appw 7
be ubiquitous in air regardless of where it is sampled. h‘kely sources of these compounds include oombusuon producu

of petroleum products, a variety of household products, paints, and other products If hydrocarbons had been 1 reeoverad |
only from the home expenencmg the odor, one mxght eonclnde thet the ceuse of the ketosene-hke odors hsd been dss-

contained 100 few carbon atoms to be assbcmcd wnh the mdmonal petroleum ptoduct known lSk:tosene

None of the compounds found excluswely m the home expencncxng the odor problem, could be xdenuﬁed s the cause |

sible for that pamcular essence possxbly mnot be resdxly u-apped on Tenax or. ﬁerbaps.' they are not detected’durmg the
GC analysis because of some condmon that e:ther causes theu' cau]ys:s or xs meompanble thh thexr tecove:y

Flavor Profile Analxsc

Both the kerosene-like and cat-urine-like odors were detected i m thc homes of Customers A and B in Lenngton md '
Customer D in Charleston. Only the Montgomery stontones personael act r
svaluations of Cha.rleston samples by FPA. The petroleum odor noted\ at Customer D’s. home ‘was not perceptible
uring the actual FPA analysis conducted several hours later at the WTP Each panelsst did detect a strong chlorinous
odor, however.

Samples collected the next day from Customer D’s home and evalua ed by FPA were sud by one panel:st
~ kerosene-like odor at threshold level, but the second, more expenenced panelsst did not detect that odor. Tt o

- and chlorine dioxide odors persisted for four days, but the kerosene-like odor was not evident after that txme ngmf- _
mmly, ncnhet of the typxcal odors descxibed by complnnants wese ir semplee eo]lec!ed from the t:eetment B

| Ondants In Water Samglgg

One of the more important aspects of this study, or so it bas proven 10 be was the accurate determination of low lcvelsw
of oxidant residuals, particularly ClO,, in the dxsmbuuon system. Flow injection analysxs. as has been menuoned pre-
viously, can detect chlorine dioxide at enremely low eoneentnuons with much less error than the emperometnc mrauon_v ,;
method Concemrauons rangmg from 0 03 to 0 12 mg/L ClO, were dctected m thc two Charlest _ﬁhomes .

Water collected below the filters at the Charleston WTP conu.med low levels o CJO,,Lt}hough watet in thc elcaxwell
which also contained nearly 2 mglL chlorine, conmned 0 12 ngL 3 - ich mom mvesugzuon isneededto
ascertain the exact mechanism for the regcnerauon of 0, beyond the trcatment plant the oxidant deﬁmtely was present
at the customers’ taps.

Investigations into the mechanism(s) and rate(s) of C10, tegeomuon are conunmng Two possibilities are being ;:
sidered, both involving reactions between tesxdual dO, and bypx orous ec:d. The following equations illustrate ,
hypothesized reactions. '




~ N

CIOS + HOGI = oxychlorine imtermediates | | o ,l S t]] .
oxychlorine intermedistes = 10, +C~ S L i | R N =
C10, + H;O-demand — CI07 - - o . m
: s o s iy o i »
- Q07 + HOQl —> C10,+CI” | R . | : 4

. The first hypothesis is depicted in equahons 1-3, which show a mgenemxon of both CIO, and ClO" ’l'he “wuer‘

e

- demand” could be caused by any number of reducmg substances in the d

stribution system, bo ;morgamc and organic.

~ E.quauon 4 illustrates the second hypothesxs, wlnch isam dxrect pmducuon of ﬁé by reicuoix between HOC] and -
- ClO3 . This reacuon ‘could be ‘catalyzed by one of sevml walysts, mcludmg fron. Ot.her by-products would include

- CI- and C105.

~ Since the threshold level of Cl0, in air is appmnmately 0.1 mg/L, the likely elanm for numaous eomplamts_of ‘

~ “strong chlorinous” odors at timies when of C10, use at the WTP u:’
. water when the tap is opcned. The odor of CIO, is mnch more pun ot f
" 10 describe their water as smelling “like a mmmmg pool" which resem
- sichloramines. e

FIELD-STUDY

- The field study was designed on the premise that the compounds responsible for the offensive odors that develop in the

~ listribution system when ClO, was’ bemgaddedulpreondmt utbeW'l“Pmmthewater. Reasons for the ran-
- Jomness of the complaints, being limited usually to one customer in any given nc:ghborhood wm not undu-stood. and
~ he study was designed to investigate possible causes of that phenomenon as well.

- The sampling program was dwmedwdaammftheodomwmpomdsmbmgmmwddmngthemw ;

- srocess andcouldbedetectednthemummyhm. Pess‘bilmesthattheodorsmnotbang geneuted unti
ke distributed water entered the customer’s piping were also conndaed. Both air and water were ;unpled and analyzed
oy the best techniques available. Two laboratories were involved in tbe uu]yses of volatile orgamc compounds in water;
: nhndlabomo:yanﬂyzedthemnmpla '

9nce the data wescollcted and salyed the ollowing conchusions seeued 0 be the only posble ones:

l. Organic compounds responsible for kerosene-like and cat-unne-hke odors in. t.he distribution system during times

of C10, applications at the WTP are not in water either leaving the plant, entenng the customers’ service connections

from the distribution system, or in the customen residential pxpmg

- 2. Strong chlorinous odors, reported by some complnnanu during umes of CIO, apphuuons at the WTP, are caused

‘by Cl0,, which is foxmed in the d:stn'buuon system by mechamsms unlmom. that is volatihzed when the customer’s. .

tap is opened.
000648
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LINK Bmwzmr\"swcmsm\'cm ormsm; ODORS

The dxscovery of ClO, residuals in the customers’ homes was q tumning point in the search for the cause ofu..
kerosene-like and cat-urine-like odors because until then, natements. which the suthors had heard, attributing the odors
to the presence of new carpeting in the homes of complainants were dmmssed as unhkely exph.nauons The suspected
link was cited in'a draft report of another AWWA Research Foundation repon (George 1989) George. in d;scum‘

problem areas associated with WTP conversions to chlorine d:onde tnatment. stated:

There have been several complaints of extremely duagreedble odors angmatlng Srom the potable wcler Inallof these cases
30 far, the complaints have have originated from homes or businesses in ‘which new carpet has been installed. It is difficulr
to understand any cause/effect from this repomd newocarpet a::oc:anon, but lhe uulity bcIieve: thm is. :ome relationship,

Reference was being made to the Mobile (Alabama) WTP wlnch began addmg ClO, in 1983 t0 help eont:ol THM :
fonmuon ;

Soon after the research team completed their field studies, the pnnc:pal xnvaugnor was contacted by M.t ‘Gary Mostert,
Superintendent of the Latham (New York) Wt ’q District, v :uppha water for the Town of Cp onie. He reported
finding new carpeting in the homes of 30 complainants since Octs ber 1, 1988. The pnnapal investigator was contacted

by the New York State Health Department for collaboration since numuous eomplamts had been received and cus-

tomers were concerned about the potential heahh effects. of the compounds eaunng the, oﬂ'msve odon

he local newspapers had been quite active in reportmg the problem, tnd the explamt:on that new eupeung wu‘
somehow involved seemed to satisfy most of the customers. Two i '
containing granular activated carbon and successfully eliminated the odor yroblems‘ Personnel from the WTP who in- -
vestigated the complaints stated that water samples taken outside the homz mmé:!ntely upon conecuon did not smell,
even though the odors were somcnmes ovuwhclmmg inside the resdence , ‘

In the period between October 1, 1988, and April 30, 1989, the water uﬁhty in Colome has tecexved 4 comphmts from
individuals who had installed pew carpetmg. ‘The vast majority described the odors either as ka'osene-like or like cat
urine, approximately equal numbers using uch term, but other damptot: included “gas-like”, “gassy”, “chemical”,
“strong chemical”, “strong chlorine”, nanent wave solution”, and a vasiety of other tams, including “septic,”
“skunk”, “pine sap”, “rotten eggs”, “sulfide”, “strong body odor”, and "icthymol” The hmr isa petrolcun based alve '
usedmmungboﬂsmdotheramilndermaleondiuom. o

Numerous other utilmes that use chlorine dioxide some or :ll of the time have since beenm contact with the pnnuptl N
investigators in this project and have prov:ded addmoml ev:dcnee Imhng new wpeung an oﬁ‘mve odors. These
include the following: '

¢ Duck River Utility Commission (I‘ ullahoma, TN)

* 19 complainants, all with new carpeting

e Terms used to describe odors included cat urine, kmsene-like. and mmlnohte
¢ Dean’s Mill WTP (Mystic, CT)

o Small system (3500 customers): 3 complainants, all with pew carpeting
s Descriptors included kerosene-like and plastic. | | o

e 50f 10 complainants had new carpeting. ' 002649




Descriptors all related 10 kerosene-like ' | | -
In previous years, no complaints had been received. Applications typically began in October and ending by the
cod of December, The wilty delsed dding IO, uol amuay, 1985, st yor, s complaits began imom
immediately. ~ & - DR
*  The suggested reason for complaints only in 1989 was that colder weather forced occupants to shut doors and
windows, presumably allowing chemicals emanating from new carpeting to accumulate in the home.
«  CI0, applied 1o groundwater entering distribution system
=  Generator also produces some chlorine. | R
*  Number of complaint unknown, but kerosene-related terms are common.
*  Used CIO, for several years without odor complaints.
~ o Kansas City, Kansas |
e Kerosene-like odor and “strong body odor” descriptors are common, o o
4, »  Has experienced the problem for two years and had noted that all complaining customers had new carpeting.
|+ West Virginia-American WTP (Charleston, WV) B
= New carpeting had been installed in the home of customer D, where the kerosene-like odor was detected during

Still other wtilities are being identified almost daily at this writing through responses 10 8 questionnaire that has been sent
 to more than 40 utilities that apply C10,. - T R 2 0

To date, no utility that pretreats with ClO;, then ammoniates after chlorination and before the water enters the distrib-
~ ution system has reported the typical odors associated with ClO, use at other utilities. Recently, the Lexington, KY fa-
=ty convertsd o chloramines, 0d sborty theresfr fod CIO for slighlylonge the one week at elaively bigh doses

iout experiencing any complaints from once-vocal customes. =~

Not all complainants have had new carpeting. Five of 10 in the Southen Nevada Water System did not, but only two
- of these described the odors with terms that might be construed to mean ke. One used the term “oil”, the
other, “gas”. At Lexington, Customer A’s complaints predated the time whe carpeting was installed, but com-
plaints were continuous since the carpeting was installed. Customer C in Lexington lived in a second-story apartment
~ and did not have new carpeting. Some information presently being received suggests that new carpeting is not always

in the homes of complainants. Other airbome organics likely will produce the same reactions. =~

Direct Link Between Odors and New Carpeting

The research team recently conducted an experiment at a local church where new carpeting had been installed. Theex-
periment consisted on atomizing solutions of C10; of varying strengths in a room that had been recently carpeted. No’
* water supply was in the room. Concentrations of the CI0, solutions ranged from 0.1 mg/L to 7 mg/L. The kerosene-like
odors were very apparent 10 both investigators who performed these experiments; one of the team noted the kerosene-like

- odor at first, then reported that it changed to “cat-urine-like” as more gpd,pbte of the CIO, solution was atomized in

the room. Five members of the church staff, none of whom were familiar with this project and previous descriptors used
by customers 10 describe the odors, were invited to participate in the study. Two of the five described the odors as with

terms relating the odors to kerosene or petroleum products, while th:eeusedthe"utme"desm;nor One person saxd

“sirong body odor”, a term also used by customers in Kansas City.

 This information seems 1o confirm that there is a definite link carpeting and elorine dioxice.
sothesis is that organic compounds used in the preparation of carpeting volatilize in the home providing precunot
-.ganic compounds to react with ClO, in the drinking water that escapes when the customer opens & faucet. Numerous

1 axpenn gand chlcnne dioyxi_de_'., The present



Laboratory studies are bqng conducted to xdentﬁy the tpeaﬁc orgnmc eompounds pm oﬂ' by new eupgt ﬁm react

wnh clo,. ldmuﬁauon ofthe actual‘odorous products is the major goal of these studies. Air in the newly carpeted

carbon trap s and analyzed. Additionally, nnpsofnewwpetmgh.nbm

placed in glass chambers 10 permeate ;thz;atmosp“ﬁm with the potential precursors of the odorous compounds, then

analyzed before and after the n of chlorine dioxide ene, siyrene, }muhykyﬂomm, and

3-mtro-l.2- e ps SNt gt B b eompoun ds rom car
reacted” with ch]onne dioxide, but no major bmkthroughs ‘

Rescarch also is underway to develop ways to reduce chlorite concentnhons at the water vtruunent plant befote dis-
tribution. Sulfur dioxide : and powdered activated wbon are being :nvcstsptei Kan economic :nelhod for removmg
ClO;5 can be found, : imize the
the system. Thus, not only would the odor problems be cuntailed or elin

ed the potuma! heahh eﬁ'ects of h:ghzr
oxidant by-product coricentrations would not be of concern.

CONCLUSIONS

- Based on data presently available, the following conclusions are warranted.

L Chloxmed:ondeunbengenmtedmthedxstn’buuonsystemuthetduecﬂyormdxrecdybymcuonsbetween‘
‘chlosine and chlorite.

2. The kerosene- and cat-ur be produwd bj reacuons between ClO, ewapmg ‘&bm \ymcr and org;nic

eompomdsmhouseholdifm I

3. New carpeting is a common souree' ofﬁthe organic compounds that are precmors to the oﬂ'ensve odors noted in
distribution systems of water treatment plants where chlonne dioxide is bemg applied. Othet sources of the pre-
cursor organics are likely.

4. The odor problems can be prevented if either §
Ammoniation to form chlorammu should

Cleaxe tunoved fmm tbe d:mibuted wner

Acmomﬁﬂm B

The authors gratefully acknowledge the conuibuuons of several mdmduals to tlm pm)ea. -

e Jan Routt, Assistant Production Supenmend:m for her assstance in eonducnng the mvcsupnons of the
- Kentucky-American Water Company facilities in Lexmgton. KY

e  Fred Holdren, Treatment Plant Superintendent, for his assistance during the study at the West Virginia-American
‘Water Company facility in Charleston, WV

e Gary Mostert, Superintendent of the Latham Water Dmnct. Town of Colome, NY for pm\ndmg customer-
complaint data and for lending general suppon to this pro;ect ‘

e Randal Braker, General Manager of the Duck vaer Utilny ‘Commission in Tunahoma, TN. for provxdmg data re-
prdmz customer complaints

e Judy Sxmpanen. Production »Supemsor at Dean’s Mill WTP in Mysuc. CT for pmv:dmg customer-eomplllm data

e David Rexing, Laboratory Supervisor, at the Southern dea Wuu System (Boulder City, NV) for ptovﬁhl

customer-complaint data | . 000651

) ARNAEA



Jane Winkler, City of Hamilton, OH for‘provadmg dats and cooperating in 1
 The American Water Works Auoaum esearch Foundnuon for for prowdxng ﬁmncul mppon and to Jegr
Oxenford, Pro:ect ‘Coordinator for his assist; - ,

in Water Jaw AWWA 76 64-70, 1984
Carison, MA. & Hoehn& R.C. ’Bxpenencu with the Uy
THM and M .

» & Pacey, GE. Utilmuonof!(mzuc&sedﬂowlnecuon
3 Specxes Anal. Chem. Ac:a.. Aug. 1989 (In qug ‘
{ Storage 'and Preoxidation on Sludm and Water Qualny’

. Themelis, D.G., Wood DW Gordon.G Determi "onofSub-mgILIzvelsofG:lontelonandChlomelon“,
by Usinga Flow Injection System. Anal, Cﬁem. Ac:a., June. 1989 (ln preu)




Seafood is Leading Cause'otf'l*’OOdborhjetll‘lness Uutbreaks RNy

CSPI Press Release - |
.Z“E’_ | Seafood IS Leadlng Cause of Foodborne lllness
g Outbreaks
WASHINGTON Contammated seafood is the leadmg known
'F;o: Immediate _ cause of foodborne illness outbreaks, according to a new report
elease:

‘October 24 2001

For more information:

202/332-9110

Related Links:
Outbreak Alert! Report

(Acrobat 953k)

http://www.cspinet. org/new/outbreak alert2001 html

published by the Center for Sclence in the Public Interest (CSPI).
The next biggest causes are eggs, fruits and vegetables, beef and
poultry. Those findings are in CSPI’s Outbreak Alert! report, which

‘was released this week at the annual meeting of the Amerrcan Public

Health Association. .

~_Based on approximately 1 600 food-pmsomng outbreaks

. affectmg more than 70,000 individuals between 1990 and 2001,

CSPI found:

o Seafood caused 340 outbreaks wrth 5 133 cases of foodborne
illness.

Eggs and egg dishes caused 27 loutbreaks with 1,0,327 cases.

Fruits and vegetables caused 148 outbreaks with 9, 41 3 cases
of food poisoning.

Beef, the meat product most hkely to be linked to an outbreak,
caused 134 outbreaks wrth 6,089 cases of foodborne illness.

o Contammated poultry caused 79 outbreaks w1th 4 279 cases
“Seafood and other foods regulated by the Food and Drug

Administration (FDA) caused four times more outbreaks than meat
and poultry: products which are regulated by the U.S. Department of

~ Agriculture (USDA),” said Caroline Smith DeWaal, CSPI's director

of food safety. “Despite that, the FDA has only one-tenth as many
food-safety inspectors, and about one-third of the mspe” spection budget
of the USDA. That represents a huge gap m consumers protecnon
against unsafe food.” '

FDA currently has only 150 inspectors to check on 3.7 million
shipments of unported food and inspects domestic food plants only
once every five years. FDA recently informed Congress that it needs )

~ srgmﬁcant new resources to protect the food supply including $800

million to enhance domestic inspections and $540 ‘million to inspect
20 percent of the shipments of imported food. Because of the threat

of bioterrorism, the Bush Administration last week requested

emergency funding from Congress, including $61 million to
increase imported food mspectlons and to modermze the 1mport data
system.
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‘ “The Bush Admlmstratlon has acknowledged serious gaps in
FDA’s food-safety program  that need to be. repaired.” sald DeWaal.
“In addition to increasing FDA’s funding, the Bush Administration
and Congress should combme federal food safety programs mto a

like bioterrorism and mad cow dlsease o

Outbreak Alert!, pubhshed annually by CSPI since 1999,
. provides the most comprehensxve hstmg of foodborne illness
outbreaks linked to the food source and the regulating agency. The
report is complled from authontatlve sources, including the Centers
for Disease Control and Prev" ntion (CDC), state and local health
departments and medical and scientific journals. Outbreaks of
unknown origin, i.e. where no food or pathogen could be 1dent1ﬁed, ,
are not included i in OutbreakAlert’, T
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